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We have all alorlg been envisaging an irriprovoment in' the 
process and programme o£ evaluation so as to';'?':', ' r 
and reliable measure if pupil grovHih as v»eil as j powerful 
instrument of improving the curriculum tran ^ectior. -in the 
cLassaroom* Instructional ohjr>ctives are the undiepu'' ed start) 
points in this venture. They are the reference poi "its for both 
teaching and testing, T'Jhile toaching-lo 3 rnj no expc-ciences are 
devised and organised vith a viev to realising the refj.ifD'i>‘ 
'bbjectives, the testing situations are created a lO r,^.'U 
jud9:;.-ig the extent of achievement’of th? stated objective-- 
tho part of the laamcrSf 

Instructional objectives; a‘s su-.ch, are of much 
functional importance both for teaching and testing, 
it was felt purposeful to develop the present brocliu,:-. 
presenting the theoritical basis of instruetjo'lax obji,.'Ctlvt-.r: 
and their taxonomies ip the cognitive^ aff eetb e' end 
psychomotor domains. Besides this, each objective of tha 
cognitive domain is further elaborated in terms of behoi''ioi.’r3l 
objectives or specifications, Sample quistions'of vc.cjous 
forms are framed to inake explicit the meaning and intent oi' 
each specification^ This would help to both tes'cliera and. 
evaluators including qurricuiurn framerS/ textbook tens 
an - edupatipnal administrators the tangible targets tc achisve 
en.* assess jin. respect of each |:he’staced objectiv^es and its 
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Specifications,* ‘ ' ■ ■ 

The sampie questions representing each spocification 
were developed in a v»orKshop titled/ "Development of 
Illustrative Questions for Testing Varigus, Specifications of 
the Instructional Objectives" held at the KlS Campus 
vr,e.f, ■ januari^ 22-25, 1990. I am thankful to these curriculum 

t- 

and evaluation ejtperts including the subject e;q?erts, pedagogues 
and practising teachers, for their significant contrihution„ 

The material so developed was further revievred in the. 
department and brought up in the present form^ 

1 owe my gratitude to Dr, Ptb, Patel/Head, 

Department of Measurement, ^valuation, .Survey and Data Processing, 
NCERT, Nev/ Delhi for his valuable suggestions given time to 
time. 

My thanks arc also due to Dr, .^vbar Sincih, Dr. F,M, Gupta 
and Dr, (Miss) Santosh Sharma for g)::iding, and sup^r^7iPing 
this work, 

, * ■ , . ,1 , ■ 

I am thankful to Shti Ha? Dhagwan, Section Officer, 

DMEiSStDP for '■’"'rovidiing all possible facilities required to 

i4 

bring this broobure in the present fontit i also, express 
my sincere thanks to 5hri jag Mohan I<,apur, r*,P,C, for assisting 
me in the smooth conduct 6-f this workshop, ' I am also thankful 
tg Mr,-,M^hgal x»='.a.s, PA, -Mrs. Mridula Gautam, Mrs, Sneh baba Dhami, 



and Mr*. D-S. Mandral/ T;i'pists and Mr. Braham Singh, 

Gesbetnar Operator fdr helping me to bring this material'in 
this-formi 

1 hope, practising teacSicrs and professional eValuators 

V70uld maKe use of this ma-terial in implementing the m.easures 
, * . • 

of examination reform, specially in mailing evaluation in i; 
Science Objectivejlbased; formative and effective. Their 
comments and ^uggestipns for the further improvement of this 
brochure arc eamestliijl solicited >and will be thahkfully 
received. 


J.B, JJ3:,RWli 

RErX)ER 


NET'7 IjELHI 
29,10,1991 
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DmUfMlOli PJL.IwSTRUGTipjAji.pBJa^^^ 

1.0 iN„:iiappnpTipi^., 


Public G3cai'uinations cxait overwl-^cltning influence 
on the class-room instruebion of schools t^rid collcgos in 
almost all countries. Both school and college teachers as 
well as educational planners and administrators are aware • 
this f-'et. At places, the instructiOiial programme gets 
limited bo providin^^ solubion to examination questions of 
the previous ^ears. 'I’iiis makes teaching G:carj*ination-orien 
ed and loads bo emphasize rote memorization of the content 
elements* In other words, acquisition, retention and 
roproduction of limited number of terms, facts, methods, 
trends, sccjuencos, concepts, principles, gonoralisations • 
and themes become tho main aim of education at the cost of 
several other objectives significant .^'nough for providing 
an indispensable foundation for adult life and vvork in an 
increasingly scientific «nd tcciinologicai age, 

how uo overcome tuis ba^c-iash effect of oxamina- 
uions? It would bo most feasible and practicable that the 
educational- outcomes are formulated after having considers 
its philosqpi'jicai, social, psychological, educational and 
ecological implications and that the.-objectives'of tqachir 
and those-o'f testing ■ largely overlap. This rtec-ds. an - 


objective based t<3aching-Xcarning’p>Ot,v^mme with an in- 


.built element of continuous evaluation involving'formative 


diagnostic ,and sunrnativo evaluation,- 'and- also -provisS^Sii 
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feed-back. This only can make the teacning effective, 
efficient and purposeX’nl. In sach a system of education, 
instructional objectives not only occupy the ce^^-tral positi 
but g:aida and control cli... entire process of educabion, i.e« 
the content, methods, toaciieng-aids, pupil motivation, 
evaluation tools and feed-back. For this purposo, it would- 
be in fitness of things, if one gets familiar with the 
nature, purposes of instructional Cor educational) objoctivt 
and the criteria involved -In their derivation. 

2.0 McKt!, PF„ B'ST^lTJGiIpifAji, pBJ;jCTIVj:.o " 

What is an Ceducational or instructional) objective? ,i 
Aqcordinii to N.I'.. Ipasani "Objectives are the policy state- | 

munts of education". But A. Barpcr prefers to define them I 

! 

as "stateiiKiits of expected rbsults". ' This means that an i 

1 

objective states tno wv- in x/Licii the pupils will be diffo- 
rent at tec end of beaching of a particular topic, unit, or ^ 
course from what they wore at the beginning. This differenq 
is often, in the form of overt behaviour and so can be 
measured ';/ith the help of appropriate tools and boohniques. 
Thus, the instructional or oducational objectives aro the ; 
"changes in pupil behaviours" or "behavioural outcomes" 
desired to develop directly or indirectly as a result of 

'i.if J- 

teaching. those changes In pupils 'behaviour are deli-'” 

'berately desired for devolopracnt in the bast interest of 

the society as well as of the loarnex’s, thoy carry a value 

of'' g^oodness* or_' usofulijpss!» Thi,s reflects 'normative 
^ ', ' ' " . . . ^ 
nature' of the instruc/cio^f.! lObj-^ctivos. . - ■ ■ 



Thus, 211 instructional objcctiTr 1 ? a complete 
statomont which states; 

Cl) a desjrable hoha'Viour for dcvslopnijnt in accordani 
with values ana ideals of the society rather than| 
valuo or ideal, 

C 2 ) a pupil's overt bohavj.-.ur arisJiij at uhe end of 
teaching-lc-'-rning process r'athor than the learnirj| 
erpcri'inco, 

C3) a product of learning or s learning outcome 

instead of tho process of loarn.ing C teachcr-pupill 
activities), 

C4) a pupil’s porformanco or his terminal behaviour 
instead of th.c teacher’ g performance or his methc 
of teaching, 

(5) a change in pupil’s behaviour ra^ther than the 
learning of content and materials' bringing about 


this chaiige. 

Tn -esence, an i'icnal Cor edi'C^ti'^nci) objecti 
rt'prescncs 3 dusirablu choa.^-. in a pupil’s c'ei v behaviour 
relate:': with the product of learning whicn is usually tormj 
‘.lal, meaningful, attainable and raci.'surablo.’ It provides 
direction for the pupil srsowth and controls the entire 
.process, of teaching includins content,, methods, materials, 
motivations-and evaluation.■ There is no need to confuse wj 
-several terms in use, like- aims,purposes, goals, 'intention: 
behaviour^'..*-! butcom^s, • general and specific objectives’,'-; ■,, 

' - 1. - ’ ’'H’" 

long h-angc'-and'short-range'cbjoctivee,' oirect rnd indireet’' 
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(vicarious) objoctivcs vl-ich carry almosl always one and the 
same moaninc. Ilowcvor, an objective may vary in the degree 
of generality while sbatji; ^hom at verier,r l,.v,J-r'. e.g., 
elcmontary-education level, class-wise subject level, unit 

fe 

level, teaching-topic level etc. Ab the lowest level, i*efj’ 
afc the teaching topic level objectives are stated jji more 
specific terms, both in terms of chnngo in bc.icviour as well 
as the conbenb areg^aiiitilod, but they gradually merge into 
the higher level objeeLives. Thus the former are jusb 
extensions of the latter. 

3*0 of., 7o;m.yL-LTii{G odjectivbs;. 

Insbruc'tional cbjoctivod and expected learning outcomes 
aro required for the purpose of conmuiiicatic'n to teachers, 

A 

pupils and examiners in order to clarify thorn what is expect^ 
ed of tho student at the end of a given period of study 
CE. Piarper). This communication, on one hand, provides 
guidance and control over tho entire teaching-learning 
programme with an element of feed-bach ta offer direction of 
pupil growth, and on the other hand, dGvelo23S an active 
student involvement in learning by making them aware of 
'what is expected cf them*« Besides these points, formula¬ 
tion of instructional objectives lead to dc-velop certain 
desired abilitieSy skills and attitudes ".rhich are supposed 
to be useful to solve problems in later life. These aspects’ 
or purposes of formulating objectives are elabora-ted funthey. 




Pupil growtJi moans r baianc«j;cl ciove?-upmont of intellec¬ 
tual, emotional, physical, social and vocational aspects of 
the human porsonaliby. The instructional objectives state 
them sxnlicitly as pupil behaviours rolatcd to desired 
abilities, skills and attifcufces for communication to the 
curriculum users, i«c. teachers, pupils and examiners* On , 
the other hand, syllabus js and bexx;-books provide only a list 
of content units and within units content elements with vary¬ 
ing degroQ of depth. Until and unless, the bext-books arc 
handled purposefully to direct development of desired 
qualities, they do not promoto pupil growth. They rema-in 
confined to servo the purpose of contenc banks, v/hich if not 
up-dated in latter life, may become obsolete, and also, liable 
to be forgotten.' V/hile the abilities and skills acquired and 
the attitudes formed dovolo-oing one's conscience in accord¬ 
ance with instructional objectives arc easily r'eta*ined and 


used to eelvo life-prcbl.j;.-3 
useful citizens. VJitr 
books is rocomiYionded as 
instructional objectives in 
in desirec direction. 


■'•e well as ':c ■■ ' ^ s-oially' 

point of view, tin ace of text- 
0 scuicc" in reaiijing the 
order tc pupil growth 


- sntd[^Q.AG^chij2^-^^^ 

' - Instructional objectives provide cle^r guidalinea'to 
teachers on;i examiners on;_'wh£t is expected of pupils af-fe^r, 

t ‘ ' 

havinyp'gbnc' ixL'oue'h a-particulai? coursu-of study*'-- ^his 
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helps toachors in ciiaosina the best tcaching-lGarnlng 
processes, i. c. the c. iitcnt, motiic-ds, materials, pupil 
motivations, 'ovaluatior. feed-back in ord r to offer most' 
appropriate ' tjaching, learning experiences* (figure l). 

T..sting becomes part and parcel of the teachinc-lcarning 
programme with provisien of rGcd-back te iniprcve it. I'his 
makes teaching testing objective T-as^.d and purposeful. 
Text-books, teachers’ guide and studunts’ guides fer the 
text-books help in realising cho stated objectives. 


! IIJSTEUGTIOhlL ’ 
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3*3 Ij^A^^fPAtxoAAl-PbjppJiiy^^ bpfbeGr learn ing*. 

pupil evaluation involves an element of analysis and 
inter,ppotati^n of pupil perfrrmanco in periodical tests and 
t,^minai examinations including, sometiiius, the -public 
, t^xamlnatio IS too. This analysis may reveal I'eahncsses' of 
p:iapils in '.ertain areas as W‘.ll or I'nap vopriat,ncss of the 
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toachinj, progronini^r A c?a?oful toaclior may take care of his/ 
her vro.'"knasscs in impi'oriiii ins true ticii as w^sll as arrange 
runicdiol mGCouros tC' cvcrcono pupil wcokuosscs. This helps 
in promoting pupils’ be b cor achievemonts and imoroving effi¬ 
ciency and offoctivonccs of teaching. 


3 . 4 InA'fet’mGt.iy,QS..dpxelop,. ctj-va. .sj:ijjpnt 


When a student knows what is expected uo learn, he takes 
initiative for his own study outside of class-room. .State¬ 
ment of expected behaviours when made Inoi/pto pupils, motiva¬ 
tes them to acquire and develop stated abilities and skills. 
Learning becomes meaningful and purposeful for thorn. They 
participate in the learning process actively instead of 
remaining passive rocelversi they can .select anpvcpriate 
materials from the text-b'ook and other sources and even 
initiate discussion in the class-room. 


^• 0 D^aiVATIOI'l PJI JiJSTRUpTIpl^y;,. PBJSpTCT^'?. 


Sysocmatio w^ork d,.ilvro education-^*! ls 

still in an inchoate stage. Sc far, pno sub^oeb matter or 

knov/ledge has almost been tiie sole 3c.isidc,:.‘atii)n for deter- 

/ 

mining ob.1octivcs of education. . luis hus wic.-oned the gap 
between the school apd post-school, life cf individuals as 


Well as botWuGn' school apd sccic-ty. , The individuals have. 
- ' . ~ ^ ‘ - ~ * 
also.-been .affected adversely as their omctional, physical, 

vocational -and social needs a-rc neglecbed. In fact,- in" ' 


order to, shape-young oiiildi’en into so'lf-<-reliant-and^'s'bcla^'yS'il 
useful-citr^Gus of tomorrow, knowledge (^rj4,an:i sed’under-"' . 
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Cfcronb subj'jcb fields S'lOulJ b.. used on.1;, ^'S nejsns to 
sure a stc-^dy grc'^^th of -oUpils rather bhan as an ond_ in 
sc-lf* Wind cf such a change is nc' blov/ing which is, though 
ov but, no doubb, steady* Several nuffield 0-level projects 
'/'e given priority bo, education ever subjoc'c area* N* G* IS*®.* 1, 
has started pioneering woxlc in this direction. This- 
/elves a due consider a-cion cf the sources determining 
jic-'^ticnal objectives. 

G. Weil C1969) cniphasizcd that bho subject matter, 

Q learner, and the society, all sliould be considered as 
ta source in order be fomulabe instructional objectives- 
is, hoyever, omits bhe resources, bobh human and physical, 
ich while cffoctiiif the acccmplishmcnfc of cojectivos, limit 
om in their length and broedth* Therefore, it \/ould bo 
eful to base our educational objectives on these four 
terniiiiantsj i.e. society, learner, natitrc- of the discipline 
d the rescurcGs. 


1 S ocj-ptx^A . y,f AdAP-atij^naA '' 

It is noedleSvS to say that society is tlie irost poT.'erful 
.aimanb to declare what is o:;pecbod of bo-day's pupils after 
ving received the education, for the soherls and colleges 
‘e social institutions created, financed and maintained by 
le society in order to fulfil her own needs and "'spirabions. 


lore may be snch needs as preserving and transforming the 
atural heritage, instilling democratic values cf life, 
'oviding skilled man-power and dofonding the froodom and 
lity of tiicountry. Tnerefore, every r jciet ' ^soires 
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to Giflucato pupils in c":cl3i- tc mako thoni solf-rcliari!; and 
emcbicnally balanced indiYidiials as veil as socially useful and 
rosnonsiblc citisona. Vu 1 ..v.l'.s Cv.ijmissions and ccjWiit bees on 
Gducaticn in Indi'" and abr rd li«:7a reiterated those needs and 
aspirations liimG b: tiiac* 

-*s oarly as 1918, bhe See’nd‘-''r 3 r Jducaticu Coriimission in 

America stated the seven cardinal principles of education, i*e. 

health, command of fundamental prooeoses, wertny homo raember- 

sMp, vccaticii, cicirunsMp, T/ortJx’’ nso of leisure, and 

eithica«toi character, 'Ihc Indian Educabion Coiiimission (1966) 

popularly kn^vn as KobhCri Coi^iriission h''s clearly stated the 

» 

need of domccratio India for fulfilment through,education, Oig» 
preparing for the djmocr'bic v'y of life, inculcating spirit 
cf socilarism, previdinL werk cyporienco to pupils, oquippy- 
inr; tc live in rapidly advancing world cf, science and 
bechnology, etc. iLuCOi-uondations cf the --.ducation Commissionsj 
Na ionai rolicy ..n Eruc^tA-'n, 1986 and other policy statements 
of the Gcr/ernriont on edooati';!, and research studios of 
eminent sciiclars in the field lead to develop educational 
c-'^ectivof- at tho natipnal level r.jflocting the social needs 
cultural loritoge and c.'ns'oituticn&l cbligaticns for fulfill 
ment in-order tc. maintain India as scrercign, socialist 
s^icular de-o, eratiC'Republic fid.lowin-; ^th:; path'of jus-t-ice,' 
liberty, equality and fratoriiity. , • , - . - 
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4.2 , ,pa. t]iQ, AG,tAA-P4mt_P;L: rA^.cA:AQn_ ofeloctivq.sj. 

) 

Tho learner contrro j33 for the Tict 3rn'iination of educa¬ 
tional' ohjGctivc.3 incllrccbl.y. oucco ]S'of a teaching programme 
dcp'jHds largolj^ on the learners who are at the receiving end 
of tl?c Gclucational process. Thoir needs and aspirations force 
to formulate additional o^Joctives. For example, every indi¬ 
vidual needs a plii'^sicai, emotional and social security ah well 
as aspires success in life, earning his/her livelihood 
honourahly and sGcn.ring social -•-tr.,stigo and goodwill. For 
fulfilling thasG needs and rspirabions opupils they are to 
bo equipped with ecrta~iii abilities, skills and attitudes 
v/hich arc to be ineoriio'acod explicitly in tho educatiom^ 
objectives. In no eage-, those o-.jcctivos are in contradiction 
with oh.j needs and aspirations of the society. In fact 
society, too, as'isiros th-t their future citizens should be 
self-dopendant, o-ion-mindod and socially useful individuals. 

Interests, asptitufos and abllitie of the learners do 
exort som., influence cn o ^ ^'Cwicational clj,.'. bat these,' 

moiQ exactly, direct curriculum organisation and teaching 
techniques. Pupils’ maturation level end educational 
standards also limit tlio scope of education*-)! objectives. 
Educational and social psychologists help educationists in 
, this regard while determining; and formulating educational 
.^objectives., properly graded, for vari'ous levels of education. 
4.2 P.iij§pA.i,lijlc. As. ..dG,te,rminant. Xof. ,ejd,u,catJ,p,rial pi''jGp,tIy,.es,., 

The fisciplincs have aivpys exerted an overwhelming 
influence o' the detc.rialnation '?nd formulation of educational 





objectiV 8 a» ‘i-'bc onphosis on fscquisic:.cn of knowledge has 
been so nmch that it has bjcouo 'che sols objective of 
edacabion. It hag nob only hampered in developing pupils' 
balanced personality uai. a.j.t50 choked tne gxowcn of the 
discipline itself* In f-'ct, the nature and philosophy of a 
subji-^cb neoci to be consi ( '.rod aiongwi.-h other determinants 
while deriving Qbjcct:L,ve 3 for a p-rticular discipline rather 
than to depend only on bhe kn.-wledg^ .-speebs of that subject. 
The nature and pJii.loscphy of science, for example, has been 
depicbed by throe incorpjnetrating components, ioo. Body of 
knowlcdgo, Hothods of m^Jang inquiry, and An Influence on the 
nnviromic-nt and Uan school Council , 1974), This reflects' 
clearI 3 * th.'^c- beachini, .of scienco cannot be confined merely to 
body of k-ncwlcdgc. but ratxier will have bo base on both 


• ’i'l r*c* ' 4 c! 

!j J. • L Jo 


and produces of science on ne hand and its impact 


or th'O society at lai-go on the other hand. Science is a 
S'-jloi force or influenco and an essential part of culture 
h'-'i, so d rivobion C'f > due''cional objuctivc.s ba.ged cn the 
nr :urc af-: philosophy -'f .'ccicnco wilZ bring no ('onfliot 
betwoen s.'icncc and pocioty. Therefore, there is a need to 
■' JO dori^ ati n of objeebives after naving oonsidcrod the 
nature an' philosophy underlying discipline rabher than 
its kiiOWl.'gG couponenb ilone». A raodol for depicting the 


nature onv philos ophy of a disciplin e is outl,inog figure 2* 
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.disp;LTi.lin;5« 

4.4 ll.aj?,Q.u.i;.cp,.a AS.,..for p‘dPP..AtAop.AVPMGA.Ul.?.s 

Hosourccs arc nob o.nsidorod to bo tho direct sources 
of educatirnial objectives'but rocli?jabion of objectives 


denends largely cn tlionii 


‘I'hercforo, it is very much 


needed to visualise b^fo’o hand the human and physical 
facilities, school environment and funds for making 
provision for additio..’! ogulpmeiit, rof... n. , u o^.i,u.-l, 
s.ido-visual aids includinb radio and television, and 
insorVice training of toachors. While doing so, the 
'abtainahility of the educational objeeti-'-o," is enhanced, 
and at the same tia-: sorac ins true tit ntf' objectives are 
likely to bo added; e.g. in science su. .W^cts, ii'.’.provisation, 
of apporatusQc, .*©o:Lloctioii of mate];j^b As and thoir 
preservation 


i 



! 5. *15 

5*0 SIMm 

Ins true tion?:^! 0l)3cct?.Vv.s arc tho policy st'-tcraents made 
y/ the curriculum plsnnors, educationists and teachers at 
dificrenu Ijvcls to gx^j_w.-v w>.id desire iie..,-.... jL'. cu-ngos in 
the pupils aftejr having gone through a pai’ticular course of 
study 4 These statements for a particular lovel and for all 
or one specific subjectCs) are derived after having conside¬ 
red the four basic doterminants, i*G» the scciobyj the 
learner, the discipline and the resources* The subject 
teachers are party be developing of those statements in one 
way or tuu other. They will have to elaborate thorn further 
while stating expected pupil behaviours for a particular 
course of. study for the whole year iwcourse-level) or the 
tQ-'iehing-tv.pio Clcssnn-lovol). hliHo doing so, it is 
expected of them that thev wc’ilr: uc. , like tc C'^^ntine the 
instructional objoctives to bho cog; itive aspeebs, of 
learning bub will educate pupils bliiough uio year's courso, 
units of study, or lessons under a particular subject in 
dcrveloping desired intolloctn.ai abilitie;, rhii-ls and 
attitudes as laid down in idvnncc at bho habional, State, 
School, or other lcvel.s of educatij* al .planning. 


r # > fl 
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glassificaiig:; jxikm ulai'id n of ij-idiiiuCTiojjAL o bje ct: 


1.0 INmpjDXJGTIpKl 


Instructional objcc'cives make the back-bone of tho 
entire system of odUGabioa. In fact; adiicati.in is ccncerned 
with bringing aboub the desired changes in tho behaviour of 
?! learner to ensure a sbe^dy c^^ov/th In right direction. This 
task is initiated, guidod and conbrollod by bhe objectives as 
the;^ express ■— the desired changes in a pupil’s behaviour 
and dotc-oinino the extent and dirocbion of pupil grov/th. This 
demands a prcnor formulation of instructional objectives, 
without which, tho inscructicnal pregrammo is liable to 


bocomo dullj non-directional and haphw?zard» 

A socieby cap, no longer survive and flourish without 
having a continuous sunuly of properly educated and tra-ined 
individuals in sufficionb number to perform various tasks 
concerned with preservabion and porpebuabion of her cultural 
heritage, values and ideals as well as bo fulfil social 
needs. Tiiis is why the instructional objec'Gives are derived 
as dosired behavioural w.c.igijs according 'go gLc sccial needs 
and values, nature and scope of the individual subjects of 
study, naturati'.n lov^l and nciods of the learners and tho 
resources can be geared at various levels of education. 

Objectives, so dev loped, IcOd to the entire system of 
instruction including pupil evaluation. ThG;- initiate the 
touching learning process, guide and control for its smooth 
conduct tliTough the selection of most appropriate content- 


.]3A5..t, jriiyipds,. ap-A 
* l.P.AGiErAL, RlUVDEa 
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pupil nssassraunt. luus taj instructional otjoctivcs occpy a 
key position in bho cntiro syscorn of oaucation. They can 
itsko or mar tho siiccos^' bcachincj and.-rlivcct educational 
process to praciuc-j either individunl 'jho can add foathers to 
one’s c^n or prepare robten anplos injuring the companions. 
Therefore, it is utmesb essential tr- formulate.' instructional 
objeotiyos stated appropriately to .insure cii-.sir':cl grox;th and 
classified properly to arr'Onge them in a graded order diroct- 
ing steady growth step bj' step. 

2.0 Pii: A CLA3SIFmU:iPK^^^^^^^ 

The instructional objectives .when formula bed specifi¬ 
cally for accomplishrxienb jji a pcrticular subject, produce a 
very long list of sbatcmcnbs. This liob, without having an 
appropriabc systc-J of classification may involve repetition, 
overlapping, contradiction, scattering, unv/ioldiness and 
discontinuity. Glassification scheme can be developed as 
practised in biclogica’^1 sciunoos v/lioro organisms on certain 
approved criteria arc arranged into certain cD-Usses, 

orders, families and genoiiu, 

A classification ^'f instruc bion?! eh jccti^ ..s'is useful 
in categorising objectives into cab.jgori'...s onj sub-categories 
‘on one hand, and evorcoming the problems, sta~ted above, on 
the other. By idontifying the major categories of objectives 
and stating objectives ab desired lovel of genorality, the 
->f^oblem of unwieldiness can be looked inbo. This also helps 
Inc'^tin^-ropebiti-on,. c..’nbradiction and ovoriapping. of' 
objectives, On the ether hand, it ■jv.ould also reveal what i, 
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other objoGoives have boon left out. If the classification 
arrangr-.G the objcctivos in cj-'dor to cun'”-1 exit:', tha problem 
of rlisccribinuit 3 '' v;ill no longer remain. Thus a suitable 
S 3 ''stcm of classific'^:i^•ll for instructional objectives is a 
mnst, anci educationists and m 3 ''suruini.,nt experts have worked 
hand in hand bo evolve suitable classification models. This 
would also acslst in oscurtaining the comparability of 
standards and offcctivenoss and cffici..nGy of the teaching 
programmes. 

3 • 0 .9X OLASSIirxClTipj'L 


For dcvolopirig u workable system of classification 
appropriate criteria aro to bo determined for categorising 
objectives. Teachers :re usually bowildorod by too many 
systems of classifying objectives, ±.e., general and 
spGciric objectives, tangible and intangible cbjoctives, 
short-range (proximate) and long-r'-’ngo Cultimato) Objectives 
etc.. In fact, it ncods a logical scheme for grouping 
obji..ctivcs of instructi-.. '/.,ich majr bo rAC''nlngfn,l, handy and 


useful. 


Each statement of An oducatioaal objective usually 
has two distinct compcuvric, a modification part directing 
the pupil bohavicur,' and the cthor content part relating 
the behaviour with subjv^ct matter. A few workers tried to 
develop classification models with the latter component. The 
subject oriented classifications, sc developed, were; much ' 
complex V7ith uhonding list of objectives or tco'general 
' dlroct the teaching'lcar-n3,ng programme# -Process oriente^jril 



cl'^ssific" bicas verc cvr.lvcd on tho basis of modification 


part which were found irorbrblc. In fact, education is ccncer^ 

ed to brine, about ? change in bh’:.' behaviour of tlio learner,' f 

and so classification of objoctive-.s sho.uld b,^ based on the 

benavioural part of the objectiv ;s* The content part may be 

tagged to the cl-asifiod ’-•'jhovieura. Such a system would 
, 1 
give a various cat-.gor.i.es cf behavioural objectives quite 

common in inoob of the su" jocts. this would help in comparing 


pupil acniovements in their two cv more subjects of study. | 
There w's one rn'To problem still left unsolved with I 

the taxoncinista and t}ict was how to arranffc behaviours into i 


various categories end sub-categories. Bloom and his associa, 

tos devilopod an hlDrarchica 1 system for arranging various 

\ ; 

categories of behsvi^urs C vU- objoebivos) in an ascending 
order of complexity, based on mental operations involved. 

For oxanipl'', reca.'l of characteristics of the family Crucife^ 
rae ic siriipler th^n tc caumorate differences between 


Grucifiorao and halvocooc* 


4.0 BLOai'S. .liODIi ,05 CLi.diai,FIC:VfI0iT_0F .OuJllCTIVj33j^ 

31'.m and his associates has adopted a tripartite 
division of the entire realm of mental life, i.e. cognitive, 
**ffccbive and Fsychome tor domains concerning to knowing, 


feeling and doing aspects of behaviours. Those represent 
learning by head^hcart and hand ruspectively. The basic 
■features of these classifier^'iens include identification ^ 
of major catpgopios of bohavionra.i objectives and arranging ; 

U i r •' V 

■them in a- hierarchical order of complexity in mental ,f 




opcr''>'ti'ns, sub-divicls tlio ca toi^’criGS into sub-cstogorius 
usang 0 d'jciunl dystera, tr.^-gcd c^nbont olomoiiis with the 
catogwx^..s and sub-pat ..2 rics, and cumul'itivo nature of tho 
cabc^oriOvS to maintain Cv ncjinuitj'’ from simplo bo complex. 

4.1 £pGinTiy.^^ PpKilN {, 

This classificatirii schoU', was avail-a,bio in 1956 and 
is foun- mosc workable wibh almost all subjucbs of study and 
for all levels of .,-,ducati'.;n. Tho various cc,bogorios and 
their subdlvisioiivS vre mentioned hero Cb.S. Bloom 3fe,1956) 
1.00 kxiojy,lod^.c,, 

l.lO ICiio;wl;..d2c of 

1.11 Knowlodgs of tcrrainclogy. 

1.12 Knrwiodgc of speQ.ific facts. 

1. 20 Knex/Xo.''A,G„ .P,f „K?.yA Auan.s. cf_apig,i,nji,w^j;]i. 

1.21 Knowledge of conventicne 

1.22 Knx'Jl~^nZQ of trends and soquonoes. 

1.23 Knowl.^d,'’c of Giassificatiais and 

categorios. 

' 1.84 Kncx/lcdgo of Criteria 

. 1.25 Knr wlodg Q of Hotho d clogy. 

Kii.CJ/JvdAS.e, P,t.„tku,J^nATJ3rA^^lA-p;l^_^^^^^ 

1.31 Kncx/ledgu of Principles and 
Gonerallsations. 

1.32 Knowledge cf Th.jorias 'inA Structures. 


1.30 




r 


pcnrii 

610^ 

s.lo 

Translation 

2.20 

Interpretation* 

2. 30 

Extrapolation, 

iS'WPATJMi. 

3.10 

Applies to s-^lv 


4,10 

Analysis of Elo: 

4.20 

Analysis of E-gI 

4.30 

Analysis of'Org 

SYNT. 

MaMl< -« fw 

xESIS:. 

-1 Ck t 

5 .10, 

. Troduction of a 

5.20 

rroduction of a 


operations. 

5.30 

Eerivation .of s 

^JS/ilUATipKi 

6.10 

Judgements ;'.n t 

6,20 

Judgomont to 

The , 

six categories of 

arra aged simple to corap 


■''orns of external criteria, 

■' I 

■f ■iDcla'’'-viour s in tuis schorao 
jraplGx, Each category, in addition 
to its own, includes tho mental operation involved in the 
- former ca-tegory or categories, thus possessing curaulative- 
ness and maintaining continuity, This means the category of 
-Application is ■ equal to ^nderstandj.ng plus application’ or 
AnO'Wledge plus understanding plus application? 

' This dpmaih deals cb^Gctivee concerned with ’ feeling* 



** f 


'-'spcicta -.'i loarAin.;^,, D'e 
*» 

this sch.mc und'_r th., lo 
toau > This 

lines bo bhd earlier env. 
jnibial anU simplest bch 
to be ha V iour s oxvi' c s s;. d 
The major categories and 
horos 


, ;tratliuohl .r^t ol (1964) developed 
adorsjip of 3. S. Bloom after a pains 
taxwnomj;- is developed on the parallel 
, arranging objc-cbl-ves involving 
aviours through value-guided behaviour 
in acoordenco tc one's conscience, 
the'ir sub-divisions arc mentioned 


1.00 


2.00 


3.00 


iUl0BEaj:0. ,C... 




/ 


l.lO hi; ar-ness 


1.20 h'iliingnc.sG bo receive 

1.30 Cc'ntrcllod Cor SeJ.ocbed)Attention 

2.10 Ac.iuicsoonccih responding 


2.30 Satisfaction in response. 

YiMINGi, 

5.10 Aecoptoiice cf o value 


3.20 Freforenee for a value 
3. 30 C oij - litment C Gcnvic t j -n) 


4,00 QPvGAl'JIhATIOh! 

4.10 Cr.nccptualizatir.r of a value. 

4.20 Organic"ition of a vtluv. system. 

5. yA;:Aj.p_qa. 

5.10 Genoralizod sob. 

' f ’ ’ 

5.20 Char .cterisation. 

The raxvncmy of the Affective domS'ih is. mubh loss ' 
popular p« : vi-y du-o to cpmpsratlTely less emphasis, on. at’lectivs’ 


V.. 
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objectives fer Pcco/'aplisra'ient in the schools and partly 
bccauco toachors still foci be uso categories like apprecisH 
tiens, interests, attitr.'’’ s, values and habitr. In fact, 
those tradibionally classified affective' objectives involve 
overlapping v'?liios, froiu ) P.C to .the 

IiowevQ-r much V7ork needs 

to be done in this area, ’i-h^jasthan sohemo of comprehensivo 
Internal ^'*ssGSsmcint' uap emerced as a res'-JIt of cooperative 
efforts of several educational wr-rJicrs and deals some of the 

i 

affective objectives "luch bettve under tho .'^pre,pp..%l,_a_n.d 
c, urixti.epl Liilt.,er,,e3M!. Lq.t.t,itjJiA.Qja' •. 

4 * 30 whmi . 

Ihis domain includes bohaviourrl objectives pertaining 
to skills (doing aspaebs of human learning). 

4.31 SIMr OSON* S ilQpJSLj.,, 

Eliaaboth Simpsi''n (1966). and her associatos has out¬ 
lined a system cf classification for the psych'omotor domain 
on the similar lines .'.s arc t.a-- buo classifications for the 
cognitive and affective domains, i'ho major categories and 
sub-cabegories are raentionod here: 

1.00 . KiQJILim* 

-1.10 .‘-jcnsoeiy stimiiiabion 
1.20 Ouc’selection. 

1*30 iranslsticn ' ' , . 

2*00 ; 
ol ' 2.10 Ment'-^l seb 



Physic"'! S'-.t 
2*30 iin-oti^nal set 


2.9 


3*00 


GUIORD, llIi:J::p”G0 . 
3.10 Ii'>] tv Gion 


3.20 !' r. i c, 1 c .ic!. cr r or, 


4.00 


pi Ji- 


4.10 r"tt-riiinr; of responses* 

5.00 cpiimi: pv;H;-UJ!P3rpk-i|.-. 

5.10 j! isr.lii'ci:)n of uncertoonty 

6. 20 iiit 1 x 1 otic onr formoe co. 

5.00 -igxVi TiiG, *4:p pjiGA^-j^ 

COyv'clopin:: I'r'vbterns of action) 

5 V10 1 -•ri r c V1 s 01;’ on 

" * 

6.20 ’0 j Li fio-’tiCii 

iriio b-'.>:on>..-y ii-s.-ict yob been viorke! out fully and 
sbill noocis further e’eve •-'pment. 

4.32 

-R. i-i. Dave ClooB) in xxia paper presented at the 
Interna cional Gorjiinar .-n ’boR-ing’ organised at Berlin out¬ 
lined cla'jcificativn Jiodel for tho rsychvrriotor Domain 
v/hich has well thought out and'tried out in dot sail. The 
major categories and suh-catogorics arc menticnod“ hero. 

1.00 BilTATIO..;? 

1.10 Impulsion 

1.20 Overb r.,petition. 

2.0( h^iJirULATlOia 

2.10 r.-Olcuing dir'ectionf ■' 



2.10 



2.20 

Soljction 


2*30 

Fix at.' on 

3.00 

FS-SCISIpS/..:' 


3#10 

Reproduction 


3.20 

Centra 

4,00 ■ 



4.10 

Soq.UL.ncG 


4.20 

i.Erm any 

5,00 

lAfTlR. 

■k«# M « ■#. R# 

:iT-JSATIpN 


5.10 lubOLiatigin 
5.20 B cu t inig r ti on# 

'xhis mqdGl prGs::iit;s from tl^o ?cQUislon of giDip4@ and 
complex slfills to tlv-siv ..rst-rx^y and bringsjbig 1;hein in habit 
as reflex actions. 


4,53 USWMiL 


L#S» Hanna and J. G. Michaolis (197?) has further 


elaborated the uierarchicil clapsificttion of the affective 
domain which lias boon cdvniiccd by Trofc- H.H. "Oave C1968) . 

1.00 IHJJ'ATIi.G:, 

Ter forma tne steps d^’isaopstr ated by the teacher* 
Observing, remembering, copying and reproducing# 

‘ 2.00 

Practicys step und^r teacher' ^ instru.ction 
(without actual demonstration) as well independently by 
.trial and error. i\bilXt4.Qpi. Goxiiprohelision of instructions, 
remember ins of instructions, translatioai|' trial and error 
©ffprtS|, b..ending of stops, indiipcndcnt ^eoutioh# 
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5.00 ii:^w:u(kL 

Indi'jpond'anb oxocation of skills in a specific 
sitnatiuii with ppocis?'""' -Hi] speed Cout-lino instructions 
nay be needed)« .*-llLilp,i;i.pRi.. ap-oropriatc precision, speed, 
agility, coordination, adliorencG, proportion and strength. 
4,00 

Indenendont execution of skill in a desired 
schedule in a variety of situations x/ith precision, speed 
and efficiency; reco^iii:iinc‘s nox; situations for employing this 
skill. r^JlilitJija^J identification of appropriate skills to 
solve problems, pcrfOx-‘r.iing the task precision, speed, 

5.00 WJ-mUQJ. 

Independent and intentional execution of skill 
with bringing in it somj modification or introducing new 
elements; uses the skill creatively and flexibly in a 
variety of situations; cr latos nev; patterns or sets up now 
experiments. AjDliitij 4 _s:_ identifying a situation wiiero a 
particular skill can toplied appropriately, modif 3 '‘ing the 
stops of the skill, adapoxiig or Introducing new elements to 
tho skill. 


4. 34 p:yLICAIIONS Oy., TAr-PJiCl'IX M.. , I XfOiiPliPTOH, DOMAIN; 


These taxonoiiies hiv^^ihCluonced the identification of 
simple and complex skills and thoir grouping in major'cate¬ 
gories and sub-divisions with behaviours expressing their 
graded aenuisitio.-yn;.'bury. and independent execution Xr^ith 
needed ,mar’pula-fcix’'c mou-ification. The various oategorids 
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of skills ia biOltiLic^"! sciences include QbSACyj;ticE^^J, 

Siyj,l,§. (recognises rcleY^at dot^ils, reads quanbitative data) 
locabGG dosiroC data, discriminates bebwoGn related data 
and detetes error), (dra shows 

directions), handles, measui-es 

sets the oxpcrimenb, takes precautions, dotccts error and 
rectifies them, improvises, cslcLaatcs), CoIl,e.cting_.,Sk ills 
(locates, ccllocts, preserves, moiinbs, displays and 

Skili,s (recerds data, sulects content and style, 
presents evaluativoly)* This would be useful to prepare 
instruction objectives for practical work in scioncos for 
teaching and besting pur-josos. 


5.0 mpmP!S.MPP^lkPiL.aTM^ 


f'lrther 


has visualized three fact,s of intollect with 
divisions bf each face bo make 120 cells or diraon- 


siens, each represonring a nentr.l process (figure 1) about 90 
mental processes has e..oii recognised so far. 

This is a complex model and needs psychoilogical 
approach in identifying the various mental processes. As 

I 

such it la difficult bo follow for our aduoabiciiul testing 

tf 

programmes* i 



2.. 13 


ls A chrfte Dini<ansiORal McdlP-1 oti S'Siruoturp' 
. I::-:5?ll. o"* (Guilford). 

<1 -• ■ «s«m9riki nH«..'Wk'(ii.inr au u in.iw «i4!W 





E-®LUATIOS 



ii* j.‘± 


6.0 

Bobcrt L, 3 t) 0 l prefers to cl 0 ssif:>- .caucational objectives 

on tb^ basis of ILta^slC ^^ol’formccl during tooting. According 

to him i'o is difficult to identify oh-' mental procoss.os and 

so Bloom* s approacb for ciarsifyips vario is categories of 

objectives into specification on the basis of nivjntai 

oporations is net practicabl; for th. classr.'om teachers 

and paper setters. Tfic major tasL identified by Idbcl aro 

menLiohod horovitb minor modifications. 

' ) 

1.00 Understand ing of terminology, 

2.00 Understanding of facts and principlos. 

3,00 Ability to explain phonomenc. and r^ilationships, 

4.00 Ability to calculate solving n’’ucrlcal problems 

5.00 Abiiicj bo predict in specified situations. 

6.00 Abilitjr to rocomtiend ap-oropriato action in 

some specific problem situations. 

7.00 Ability to make an evaluative ’judgv.ment. 

Thi,3 wajr of clussifyii-g instructioi:-;1 . .j^obivec is 

much easier and practic-ible. n C Jj R f 1.'.de L on d'ducabi-aa] 

Objectives nas follo\ved Bloom* s a-"proach but sp^cifiod tho 

task under each category almost similar to 3bel but more 

Goraprehcusively CRefer S.OO"). 

• 0 XilTKWLATIOlJ, 

The -cripartito division of educa-rion^iX''objectives into 


throe domains-followed in tho Bloom* s model is not a water¬ 
tight compartmcntalization. This is simply to maintain 
■ classlficabions sopara^tely for th'j convorjlcnce sako. 

I , 

- ■ ,3rXS3'U'96e'i has expressed'similar views as demonstrated in 
' ' figi'^'; 8 jfe, 0 wA;icc interreistionshin ■i.hia ’hVi'r'ma ri/Mnsuncj. 


A 
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FIGIEli; 2i jRtv>X‘.li‘jiimsj!ip..JIISP.n£_thB, 


111 -'Riia the hase lino rc'irasents the barrier that 

plays \',/tv;oon tho conscious -Mid subconscious mind. .When thiS' 
barrier is successfully penetrated by a stimulus, the 
individual becomes conscious of it. At this stage, ¥e say 
th''t tho awareness of stimulusJi has achieved CAffective 
DO'.'ain)- p 7 i£inJ,:cAyfi,.AbtiyA-;: occurs to dccid.. whether or 
not h. i,j intorosted in its further exploration. If. ho 
decides : furthor exploration of the stimulus, a 
i^L'klP^L typo reaction results wtdeh means curi osi by has- been 
developed. If ho continues tc five attention, to the stimulus 
thn curiosity turns into - During this menta-i 

activity, rsychometor rnsponsss liko observing, reading,.,, 
.writing, talking, etc. occur intolvirig ail. the-threeyaspect'S-,, 
of learning - Cognitive, Effective ,and:.|;_s^dtooi^^^^^ . .1 

I ' ' 

iiTcerplay b itwocn-, these ^thpee/aspects'C|f the ■c-Onacio.usness 








is thini:in:.. infcrriation is slioreci in "individual’s 

l 0 '-n''nr-n.i‘j ’'.liGii is di 'pl^- ^cd tip n ps^^’niioiiioi/Oi'' 
activityj observable in th^' fo]‘ii of :n IjSjy.ej ^ i 9 A«? 7 ipur^^^ 

This model represents tne learninii' v.^ix as 

inter^reiatioiislriip between tlie three domai.ist ■i‘*nd also' t.jOi 'r 
measurement ■ depends bn pupils* .over'& bchirVLOL-rr-; displo./oc,' 
with the help of psychomotor activity. 

8.0 NCSpT^iiOJDaL. PX Jil^TRUCT 

National Council of Educational Research and Irainiiiii 
New Dollii has evolved a model on taxono'aiy of ustructional 
objectives. In csemico, it odapus Bloom’s approach but. with 
certain chanc;c 3 . Iho firot two cato:;;orlGS of the cognitivo 
domain are hepL in tact but remaining all o'uher ca togoriws 
are assenbled under ona name ^his application 

of i'lCS'".! model includ -)0 opnlication, analysis, synthesis and 
judgement of Bloom’s i.iodel of the Cognitive Bcuair.. Secondly 


th'^ spocificutions given by decimal system are further 
G]3borrt''l to specify er’^llcitly the so cal’ ■’d m'^i'^tal 
operationi but they appuar almost lilce Bbcl’s t^sks. T.ncse 
make the ■''bjectives clear, raeaniiigful and prac tic able. 

thord modificabio'n is to keep all the three domajv^^-’ 
one after bhe other in a sequence, cognitivc-psyohomotcr • 
affective* The-h ter arc hy of the behaviours according to 
increasing comple^xity is maintained within the cognitive 


domain and work is going on to develop the sane in term" 
of 'spe'ClTietiDblibricurs'foV vsirlW on on*=> hpnd, and 

far ^;preci''-tioh&:^'interests, amtul’bs and adjustments on 
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tlie other. I’lie, entire scliene is mentioned in Table 1;^ Minor 
changes in tns. specifica .■ ,cns ere sllowed to accoEimodate 
differ3110 subjeo'es nnd for different levels of education. 
WJiK li- N• -C. J- R. T. „,K0fiEL ,0n . CLASSIFY CAliO I^ _ Qjr 

1.0 

< * . I 

Kno\/s cc itent elements, like terms, definitions, facts; 
tec-iniques, processes, classifications, coneepts,. principles 
and gcnoraliratioiis related with the subject. 


2.0 


1. o« 




1 

Hoc alls/r ec oi^ni,sc s 

terms and definitions. 


Kecclls/recognises 

fact and events. 

1.0 

xl e c all s/j.' w s. 0 guises 

trends and sequences. 

1.4 

Recalla/reco,guises 

criteria, categories and 


classification* 


l.C 

Recalls/recognises 

procedures. 

1.6 

Recalls/recognisei 

3 cone-apt s, orinciples 

■ 

and functlo. c* 

, 

1.7 

li e c nil s/re cognises 

theories and 


genorolisation# 

^ ’ 


. » 

^ - 


- comprehends the various content .^lementj • 
ten; j‘, facts, techniques, processes, sl'issificatioirl'.:; 


concepts, principles and generalisations. , 

2.1 Trs .slates content elements from-pipe fprm-1,6 . 


ano\', .er. 


* * 

,#■ I ‘ 


{r*' f" I 

•.s' i y'' ... 



2.3 Cib^a ■■-olo.'? jnvcaving cp.e, or mor^ content 
elements* 

2.3 Idenbifies rcl-'^-tj onsrii-^.s bt-.'twe'=>n two Dr 'jic-.-e 
■ content elements. 

2.4 Detects error .in otEtoin^ritsjcliagr?i.S 5 etc* 

2.5 Compares ono o' more content eiei;enco to report 
siriiilcric-.’.ss end di.'ferences. 

2.6 Classiticb v^riois content elements on the hf-’.sis 
of given or evolved criteria, 

2*V Interpr'^ts varjouc typrss of data and conc~ )t3 
related to the content. 

2.6 Bxplai is t.l''e vsr .ous content elements liKe processes, 
techniquos, 0'"’.,^; - effect relacionehipS; etc. 

2.9 Fiy.brapoiatos fer'tlie fat<\re on the oasis of given 

. l-ictfl, UtCiT jobc. » 

3.C /.JfLJCiiinOll 

L''\pt lif'atJLpn-s,i3j„.. SvrjPii, .Pf. ' 

r: -q ■' 

- Appi.'cs kno’i/lcc'i-;: c'nC underst inoino of the various 
content ol^acnts ixi unfamiliar situations. 

Srj:y.,nqi.vipD_§|j^ 

3.1 ^i-na’^'/ses die given daia -or situations to identify the 
i various coiferoncnts and their relationships. 

■ 3.2 Mahes. hypothesis Cor most suitable explanations) on 
’ - the 1-1 Sis of given, or observed dabo. 

'SvSrt hstaL'^LShS'S'r.eJ/atE^i'.bnship'between cause and effect. 

'M ^ 1 oeagopf g). 'C8Tt'n«in bans os' and effects. 


> » ”■'1 


W \ 

.i 





Infers or Gsnorcilices from the given lata or observarior: 
Predicts from tho c served and/or given iatS/ 

Jneges the relevance, adequacy, and con;iistoncy of 
the “^actsi principles and generalizations ir.i the given 
sta!:oinen.ts, data, procedures, processes, etc* 

Develops a unirue communication/alternative procedaT-e 

i 

or -olaii of action for the iCi'Ven purpose* 

SiaLLSi. 

Develops shills in observing, di"awing, conducting, 
experimentSy collecting, preserving and cL3-sjla;i/ing 
exhibits; reporting, etc. 

4*11 Wotices/recognises relevant details in diagrams, 
specimens, choraical changes, phenomena, processes 
procedures, apparatuses, instruui’ents, etc. 
carefully (Keen Observation). 

Reads the .ln.itr'ricnts, graphs, c'ilio'h g':g. 
precisely'' and methodically CQu':'ntitative 
Observation). 

4*13 Locates the desired inform: bion, structures, 
materials, phenomena etc. exactly* Cprecisq 
Observation)* . 

4,14 Discriminates between closely.relMuC-d data, 
structures, specimens, org-arusm's,. stq* 

CGomoerative ObservatipnDi'*. . "tw.' 



2. 20 


4.2 


4.3 


4.15 Detects error in experimental proc-^dures, 

apparetuces, -'.ristruments, etc. (Lv^luative 

« 

obs-’rvation). 

4.21' Draws diagrams, figir'es, gr-ip.is, ;iaps, tables, 
cliOTts frem the given materion-Zdata faithfully?-, 
neatly, proportionately, to the desired scale an 


with son able speed. 

4.22 Labels diagrams, maps, charts, etc. methodica.iay 
neatly, legibly and correctly. 

4.23 Completes diagrams, graphs, figures etc. 
correctly which aro incompletely drawn. 

4.24 Traces figur .'S and electric circuits, etc. 
accurctely. 

4.20 jhows directions in flow charts, action 

diagrams, etc. correctly and methodically. 

KMPULLTiyjD, SKILJiSx. 


4. 


b‘elects ap,iis, 
cppropric t aly5 


chemic a.1. a, v' i ...■ i1. 




4.3,' Arraugss the appar.atus systematic all-'’-. 

4.3^: f-landlcE tlr- apparatus, chamica^s, etc. 
carefully. 

4.3’-. Measures (reJds) quantities with correct 
' procedure and precision. 

.„*'*aintains irrstruraenta, apparatuses, chemical 

'• ‘ I 'ScbcimonB, etc. 

-' 1 . -- 

Improvises ap^atatpisZt^chniques as por 

r' I " ' J 

y’u hrequireman'o, - 





2*21 


4»4 


4*5 


4. 


57 


4 * m 

4 . 7S- 


Sobs th'=,. cLrperiusnt jsarefulljr, systematic ally 
vibh roasonabie STDeecl* 

Feiv’ornri the '’:p',riniGnt methodically and with 
accuracy and reasonable speed. 

Takes noonssary procautions and safets'" measure 
ill handlinii instrumenbs, chemicals, etc. 


g.OLL;:cTi;:Gj, momtinGj. ax, sjciLiigi, 


4*<-l Locates the place of occurrence easily, 

4.42 Collects matorials, specimens, etc,, efficiently, 
economically, methodically, and timely. 

4.43 Uses tho apparatusos, instr’’'.meats, chemicals, 
occ* for collection, mountings', preservation and 
displ^ay economically and efficiently* 

4.44 Kounts tho specimens, etc. appropriately and 


effoctivel’y. 

4.45 Sclocts apprepriabe chemicals, instruments for 
colic-cbins, mounting, proserva-bion and displays. 

4.46 Displays his collections, charbs, i:i<ips, graphs, 
exhibi’bs, etc* offeebively* 


1 *• 

4*51 Records observations, data etc. faitnfully, 
systematically and according to 'the design 


4.52 


of the experiment, ■ ■ ‘ _ 

Selects appropriabe 'berminoiogy, graphs, fignrci’ 
maps, babies,.'formilae, chem-icaX equations, 
symbols and prinoipls 

o f . th e 




4.53 Prensiioo principles involved, mechods and 
materials, ob; srvatioas, dat'^-y calculations, ana¬ 
lysis and inuarprGta’cioi'.s, conclusionc, linuba”* 
tions, aiad prapautions s.y&'tsr.iauiC'jlly, coh&rontly 
succinctly and gvaluatively* 

4.54 Uses' simple, clear, precise and unambiguous . 
ian,^uaga in tlie report. 

4.55 Develops a summary of the report including 
findings and suggestions. 

4.66 Displays his results, exhibits, etc. 
effectively and appropriately* 

5.0 

Appreciates natur"-! phenomenon -ind laws, contributionc 
of sub;ject experts and ''heir achievements, role of the 
subject in human life, etc* 


5.1 Develops an ap/aren-jss of science id its 
contributi . ,n J. * Uum-'n welfare. 

5.S iiecognisis interCopendoncej in life, unity of 
life in diversity of forms, etc. 

5.3 Obeys the instructions, rules etc. in his \ or'^, 

5.4 Realises tho worth of vsei-ntists and their 
contributions etc. 

5.5 Admires the beauty of nature and its 

' ■ 'organizational laws,, etc* 



? 1 -. ■, 




rGV''-lopc- interest In the living world. 

6.1 Is ■lonsoic-'.c of tho scientific development 
and i'’s i;.!p3ct on humcn life. 

■ 6*2 Listons tho scientific tPllc with interest. 

6.5 ile'.ds sc-icntific magrzines voluntarily to 
scmI-?: new infornation. 

6.4 Coilecta i^.r.teriais of sciontific interest. 

6.6 Visiofj pl'nces of scientific interest. 

6.6 Enjoys p?vticipaticn in scientific activitiesj 


6.4 

Coilects 

6. 6 

■^isios pi 

6.6 

Enjoys p? 


hohi'.-'.fl r 

6.7 

Initiatec 


interest. 

6,G 

.V/ri.tw.-J sr, 


ATTT,:iPJiJ Mk. 

Cl) 'fiio pun. 1 develops Jhe scientific attitude 
to -.I'ds tie iioturo, natur..'.! phenomenon and persona' 
in A doci^'l life. 

C2' The pu])il develops adjustment to modify the 
i/r Lroi Qen^ or to lumisolf. 


7,. Practicus the rules and*regulations of 

scientific work voluntarily (Compliance of 
instructions.)- - ' 

7.7 Ecliavos in cause - effoet rsla-tionship'.'- ■ " '- 

7.': I Ohservff-a intellectual hon&sty.in his work and 

i ■ ' ' ■ . 

i in-' ^■ ■ - • , 



7,4 


Susponda jadiouriiit in the a!:paries of odeLuabe and 

\ 

a-^propriate Gvidenc* 

7.5 Dovotes tr'iiie to ccnvinco others for following 

scientific reason in solving problems,- for consei-vation 
'■of natural resources and maintonance of balance in 


■nature, etc. ■ • 

7.6 CITAKG-ES his opinions wnen convinced by, others 


S.O 


C open-mindedness). 

PI. JWSIMPJJ 


After having an idoa of the nabure and characteristics 
of instructional objectives, their place j.n the educational 
system, sources for deriving thorn, and classification models 
developed fur categorising them, ono should begin wibh the 
selection of desired objectives,state ohom at proper level 
of geiieralitj' tagging with appropriate content el8ments» and 
organise them following the IJCSRT model menticicd in column 
8.0 for this purpose. 


9 fPr? -Qb j up-!. ■ ,'L 

The following criccri or principles i £/ b,. ■.bser'/od 
while selecting objactives of toachlng and testing a 
specific cQursG at particular level of education in order 
to avoid vn unwieldy list of instructional objecti’ves. 

9' H^r sj.&niflcancet 

An-Cbjective should bo worthwhile; it should state 
a signific:-nt behavlorr with reference to an academically a' 
./or secia'-l desirable aspect of learning. 

xc be attainabXe well withlft the ineans of the 






Hi 

teacher i.o., tGaching facilities^ pupils, maturation 
level and teacher'a competence. / 


s. 13 tx _^id ,..?Lr ciUpJcabiJij^^^ 

She instructional ot^ecLivo, as far aa possiole, may 
be assessed using the tools and techniques of s'/aluation 
v/ith reasonable cccuracy; in other vords valid and rc-liablo 
assessments may be made to ascertain the effectiveness of.. 
teaching as v;ell as tho desired change in the behaviour of 
pupils. In facu, it should predict a pupil's behaviour 
appropriately. 


9.14 Chail.Qi-iiiiiiL ;:^ir d,pij.3icipl.e., ol „ 

fhe objective should bo challenging enough to a pupil, 
motivating him or her to learn. As there are individual 
differences vitlriin a class, it would be advisable to 
maintajji flexibility to accommodate all. 


9.15. C aA<t,QP.!lloj^:bx tp. uai^pnia..arJ..QA,.it^^ 


Tho 

all areas 


objectives when considered together should cover 
of learninfa--n-i.sllecfcual, emotior-l,v'Tsioa-l^ 


and socia',. 


It is anotiior thing -chat 


some of the objectiv^s 


'may need jpecial looIs '■’.nc. tecliiiiques for ineasavement* Each 
subject ihould cover the optimal rdnge of objectives 
covering uil aspects of pupil grov/tn. Thus, objectives 
or oach s.;-bject may i-ea'd to. fui'fil national'priorities-, a tc. 

_ I* - 1 V ' 

in tuis way-pav-G the wajf for'aeco'mplighm'eint of National' 
Goals of liducattop:*. - ■ '■ ■ - 



Tha objoctiva 


SiioLilc. be frared ab i-.ne dcasrod leTel 


of gonerality so that it directs pupil_ gra/t.i 
should be neither be too t^eneral nor atorrigi/i 
out the pui^poso for which intended. 


explicitly, 
c. X u iiiii s 0 


I-C 

Gp jll 


9.17 Ion-„c,qjnpp;);.,t„Q. ;i; turp„.pX .pMect^J-r e.§.*. 


hn objective should include only one 
with one or more but related ara^s of conten 


t3'po of objectl'i' 
t. Two objectiv 


should not be combined together to avoid ovor-Lap/.ng !’.nC 
confusion. 


9.18 RAp^tXtAQh^pypja 


The lisb of objectives so deveDoped should b>. free 
from repetition, overlapping and contradictien. This woul. 
also shorten tho lisb and make ib handy avoidiri(i to become 
unwieldy list of objectives* 


9*l‘->* EiLiaGipJ>ep.„„.p£_^ntJ^uzi^^ 

The objectives should be organised in a cu-Lteble r:v*b--'' 
Of classification in ordo3‘ to place then in nn h te • or chi 
order to o’.'.sure a steady and continuous .grr/th of pupils in 
vr-;:iou3 ects of human learning. This would s-'leo bring 
similar ob.'ectives tog.jthor avoiding scattering of them. 

9 f 2 CT pB-TECTIVSSx 

Kducr'-.ionFl objectives are the intentions to be 
.-aocqiplished as a result of educational proT-he. .. 
ifite^^ions nnould be .expressed in such a way tlioi may carr^' 
the diroctin Oifecti'v eljr. Follov/ing arc oho suggesbions 

i ‘ 



^ -ir. 


v/liicli be obcervcc’ uliile stating and formulating objecuivr 
'i’horo -t-ro in con oin’--.a Lion of '--Lg basic princi^lGs of scicc^ii 
objocGives end f-j Lnojc nrinciplos ?rG inclufi'^e* 

9»21 iiie ooQoctives aix. siic;LGm&.nts and so 
v/rib'Gcn i:. ccnploco scntancos involving both behaviour 
co-npononi. 'as n „11 a ,<3 'Ghe content olements. Content 
elei'iOn'c to identified as terms, definitions, facts, 
evencs, 'crends, seciuences, processes, procedures, criteria, 
categories, cl?:sr;ific";tion3, concepts, principles, gonei-il:.- 
sat] oils, etc, 

9*22 j.‘. j objectives are sbs.ted at v.^rious levels of 

education and so level of generality' ma^^y bo maintained . 
accordingly. Our concern is to state them at tt-' 

subject level and tiicn to unit and topic le’/cls for 
ci:vGlc-oing instructional prograsmie as veil as questions for 
th.i examination papers, unit tests and periodica l tost": ht 
nl' these three levels the behavioural as welt us oontbo'-- 
cc.rouM-*- I'fill graciLia?.ly c::"''"nd in -Germs of specificity. 

3^0 ‘ ex*^mp.' e, a-c tije subject level, an objeoGCA i on undo.- 
st ‘.noing may state, ’’The pupil luider stands the various 
c'cnten-G elom'jnts related with morphology and functions 
root, stc'-i, Icrf, flower, fruit and seed including tyo.. 
of inflort 3CGUC0S,- modifications of various ;p' art s'ah d 
thoir Specification" functions*'*’. i-'I," 

The cbovo objeotive may also be st.af;o.c'..ts 1 




9, or 


statement is to ^dc elabora ted further. For f.x''mple, while 
stating an objecti-vc for t^o uiiit “Flower structaro -nd 
^Function", it nay stcte ac “The pupil underst"ac.’a che 
■ concepi:, flovjer structure is i-daptca to.its riuivorcns''. r-ut 
this is'not enough, i'c must bo followed by a lev; desired 
specifications, i. c., the pur-il c^nporos on oor'^r jn cri’ecrr'.a, 
etc. 

At the topic level, the specifications T.'ould bo moro 
specific. For example, the pupil comparss the structure 
of stamens belonging to different plant‘t to stnee similari¬ 
ties and differences, the pupil classifies flov:jrs on the 
basis of free and fused calyx, free and fused petals and 
free and fused carpols, etc, ‘fi.orefore, one can find an 
increasing anoant of details, or. in other ro.rds, specificity 
vnen \:z move from subjf.(.t Icvol to unit level aid from the 
lat .er zo the topic Ijvel. On the Iiighcr l^vr/i.s, e.g. state 
lev .1 cfl.^tional level, the specificity dccr 0 ‘'r;ee tc make 
tU- list lu.ire comprohon.'^iiv.^ but goner aisc'-'' so i.r'b siny^lo 
lipv may b. proparc=id to strfcs ob..jcctlvo.s for ali sub.lGctj 
incorpoi-atod together for all clasoos belonginf to one stage 
C.1 ,ducati.n>^. e.g. Primary level are put toyr^ner. 

Somei Imes, even all stages of rhe school educatior. jo*:' 
linked togfther for stating educational goals at the 

f 

naticii-1 level, haturally at this sta—ge, tho general!tj’' 

'U stating whe* objoevive v/ould be maximum. Such statenien’’" 
of bbjectiv/as may be seen, in the reports of ■^’■arxous 

-• *F ^ I ' ’ 

r"-Mhcatibn''Cs; •aissions including'the S^y^ar Pla-ns CHefer 


jr,! - xw'r M ; 





the rigfbrenc'i, 


of India, 1970: Education in the 
First 5-Year Plan, for ITitionai level ob j.-jctlves}. 

9. S3 The objGC-'-/iVes s:'oiud reflect a pupil’f terminal 
bohaviour in5to-''cl of the teacher’s intonbion? or behaviour. 

It should neither state the beaching-learning process nor 
bhe tsachcr’s perfornanco bat state clG,arl 7 the pupil's 
p or form'net, anb the ou:come of the bonchiagr-loarning 
proci;3SGS. hi3. those three aspects arc interlinked and 
are further .ixplaioor by the following illustration. 

a) The pupil classifies flowers belonging to 
difforcnii plant species on the basis of stated 
criberi'’. Csbates terminal behaviour, outcome 
of learning bnd pupil’s per formaaco). 

b) To enable pupil to ci'ssify flov/ers 
C3tab,s taochor's ir.centtons or behaviour) 

^0 The p'-'.prl observes flower fer classification 
belrngiag (states process of itarning). 

) The teacin.i alnn the pupi] a ..c"'; tz cl'-:siry 

flowers ( spates bei'Chcr’s perform'nee) * 

9.R4 iho iiistruction-'.l nbj-.ctiVGs should be-wri'-vton in 
u I'ior'-com .osite manner, i.e. bwe behaviouro shoo,Id not be 
combiiicci '"-ogethoi’. "The pupil compares and classifies 
flowervS. is poorly stated objoct-ive, ..In faotji > 

ability tc classify is" an higher-ability th;?h,'“' 1 :^ 0 : 
bo com-oarc’ and so it- incluaes thp lower ^Mlit-^ , 

If ‘I, - 

Therefore, It would suffice to, state, the pupil clas.s-ifieg . 


flox/ers* *.. 


coRipap© anf., classify*' 


.This obde.ctlve ejspr'.C't??. 

’■• ’ . * 'm' * .-1 ' " ■--h ■ . , ^ •■J 





S«25 SBch objective; ir. ^.'ritten :?.t two ?jj.-st at tho 

catei'ory level of the objoc.ivo, i.e. "the papil understands 
the flower parts"- Socend at the spcoificac: cu ?-evGl of tho 
objective; in other words, a categor:* of f.n objoctl/o . is 
followed-by one or more specifioabions, i»e* the pupil 
identifies relationship between flower parts and their 
functions, "the pupil classifios flow:.rs b^longii.g to 
differenb plane species on the b:'sis of stated criteria"^ 
etc. 

’ involves tl-irce points^ 

l) Each objective is. stated at two levels, one- ■'t 

the level of the Objective, and this is expressed by 

mere generalised byhavioui:’ (B-efor Table l) i*6«, knows, 

understands; applies, draws, appreciates, do/elops intero'^^- 

in, ate. While the other is at the spocificaoiun l-;Vol or 

at bne level of specific learning outcome whic;h is expressed 

• pander 

by more specific behaviours. For example,/undevs’-onding 
objjctiv^-, by "translat-js, i:>n\:fic!S relat; -Li-L vr-jp, 

classifier.) etc." 

s) The second level sbaternonts sro bo bo arranged 
wirh tho level of complexity under its rc.s.:.wCbivo cate¬ 
gory. The two-specifications i*e. "the pupil identifies 
relitionsi'C oa between. ."and "the pupil classifies flowvers 
are so be.placed one after tho cuuer under tho 

standing^ hewing more goneralisod statement 
i.e^y. the p:|nil.under stands...' This system arranges 

S ' ' 

, H 

objectives -jt ^n hierarcliioa 1 >rder iollowing .'clie system of 




bS » H ■ 


cl-'ssii'icaliicrj, C-tlefor 'i'?bls 1). 

3) Tho 'objcctivjs anca specifications Coi: specific 
lesmins .■'utcoiiios) appo'.r two different things* In 
fact, spccificaticns arc the objectives stated in specific 
behaviours uhich arc attainable and measurable to the 
extent dcjiredr ■i^xf'iiipless of those specific behaviours ares 
trt^'nslaces, compart-s, classifies, explains, etc. under the 
catogor.v 'UIi^Dj]M;i-3lAi<DIi'JG. On the other hand the term objectiv 
is used for the cot:,gor:,- of objective, it is spelled out 
loss spccificaxi:/ and can not bo measured vitlicut its 
specifications, 'fliis is just like the binomial nomenclature 
used in biology. organism boars two names the former 

gonoric and the ir.ter jpecific, c.g., 

Similarly here each objective is sta-tod with two statements 
oiivj reprosonting the cutogory of the objective knowledge, 
understanding, applicr. :ion, oto. and the other its specific 
objective or bcnOviourai outcome. She latter m?kes the 


real objective. 

9.26 Tho specification,-j or behavioural ouveemes may start 
with an action verb tnau indicates obscrvabl'- behaviour? 

«»i 

txiat is the behaviour that can bo observed by an outside 
observer. 

Ot'loctivos stated following - these criteria are bouni 
to be froo from repetition, overlapping^, contradiction, 
scatt'.rinx and discontinuity, and at the. samu time, car-rj^ 
the intent clearly,, unambiguously and apetclflcaliy# . .. 
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III 




auasiip^js. o?„ pnpjosjitTigs^^is. 

, , ^ fO 

Oojbcuive Di^ssd questions a'i'^^.Styen here to make 


'' i" 

i /> Til t ' 


expiicio tho varioLi£ sp-c: rioatioriy .ilst^.d u:i-. Ll-ree 

\ . •, . i / .' _ , I h ■'- ' j. ' ", I 

^ '■ \ ,, , , n., •'*>», 'I ^ " 

c e. beg or i eS o'i;‘ 'i 'ti;^ ti' a'd'"b i ohal [ o f ^ tiie c o^'nitiv e 

cloMcdn. IhG contdh’c area^ selected.-for this cureoso is the 

: . .. M 1'. ;.• . .. ' ■ '• ,I ■" 

* . ^ I * . • *■ * 5 > ' J' ■ « ' ' I ‘ ' 

process of photosynthesis, specially>, the concept of "C; 

' . 1‘•'r.w'l:''- 7'"•,.,1 , -’.^4 ■ • 

cycle''I '■ ■ ' ■ -■' 

, ^ -v ^ < .■.•■ . ■ .v<y. . i .. 

1.0 *Ig^^//L^.DGS 

trends, 


Calvin 


ciassificacions, 

.•I •; > 

t ■.''■■.I"' 

theme s 


1.1 


■■ 'Knows* tel*l’is,'‘'definition's, .facts, ©ve(j,bs, 

, ’ ■ j.M'f ^ ^ r-' ■/"O' ■ T 

' 'se'fiuon'c'e's,''cri.tori'a,' categories, oiassifi 

. ■ ■■ M • ' ,, 1 .-I •; > 

■ .i( h.''‘ ~ - '-’c-' . :■■ t •.''■■V' 

procoduras, conccpiis, .principles,■:theories,' 

J;■ *'■ 

and jionoraiis'atlons.^^ 1 .. , , 

, ,1 »i » f 

Q.i,. Warne the term used for'the process to produce 
Hihulose l»5-biphosphat0 through a series of 
reactions utilisi);ig.. ■phosphoglyceraldehyde and 
during pyilvin; cycle. , . 

Q.g Which of, the following terras'.'is .‘I'.sed for the 
reduction, of JPGA-to PGAL7',,, 

' ' i 

, ,1,, Garho;?:ylatlon ', ; .’V , --,i 

' , ' i ‘‘ ' ' I 

■ ' *B, Glycolytic rj^ersai..^'^, 1 


0. CalviiT cj^clc' 

■ .'i ? '.ii.O'y ' ' 

',13. ‘(flyc'Qi.y4SiP V.- 


i* I*?, 


r .Jf f - , I 

.'! ' ii v;, ’• ■I' i» 


i, 


1.2 


c? 


-7 " 

, e. ,^^S5, 


:l35/r CP,Q^''^l.s„APPt /viid .M.n ^ -: -, -1, i., . ’ ^ ;, - , ' 

L, Name the sc ienflft ttei ■ details 

, , pf DarkVi^QaetiOh* . - „ ‘i"? h ‘,-:i.,; '■ 

h . .. !,. ' .'L,' :''i? 



Q.4. VRiich o-.f th 3 stateiir.'a-cs'states the ‘ . 

feet abdut tl'e glycolytic reversal during 
Galvin ej^cle? 

' * , 
A, PGAIj utilizing the energy of AlP and reducing 

power of i^ADP gets converted to PGAL* 

^^3* PGA utilizing the energy of Ai'p and reducing 

power of NADPH gets converted to PGAL. 


Ci PG*\L utilizing the energy of ATP-and 
' oxidising oowor of uADV gets converted to 

• PGAJj* 


1.3 


1.4 




3. PGA utilizing the ..^nergy of Alp and oxidising 
power of NADFH gets converted to PG.'iL. 

Q.5. hnergy is transferred frow the light reaction 
step to phe dark reaction stop ty 
A.'i^^ip; ^ 

I 

Bf 'ADP. ‘ ' ’ ' ' ' 

* fc,''‘ATp‘. ■ I 

..tr c.acls,. anA.' .S.e,i uAeAPi^i.. 

'« ’ 1 ‘ j ' ! I ^ I ‘ . ' ' 

Qf6 State "three pha'sos of Calyin dyclo in a 
correct ’ sjniionod, ' ‘ ' 

to; '.,cif£te.Ei;V 'P.aiej^?,?rAeA la;;^ 

■' * “ i'' , ^ 

_ I ' ' ' 1 « i*' V*I'•"**' I I ^ 1 

y/.' ■' ’ / > ■' 

- lii 'i. , " 1 . j ' 

Qt 1 ^'C, W|:jich du.0 Of the following sets of substances 

’ yi** 1 I 'i * ' I I V ' 1 




i 


V-i^ I • ' 


C'"'! ' '!• 1 .5 1 '!(, 

* _ a' ^ 


. ^A*-ADF, 'gl4Q0SQ*'’'and'''m 




’ 4 



I;AD? ' 


i5.3 


1.5 


1.6 


1.7 


C. ^.1'?, x’j.. e.Li(? I;Ad? ' 

D, MoBF, i 5 lL-,:osc '^nd Ai'p 

'J.3. Gtetu any u\to sabscancos ''.■/hich participate in 
the glyc.'lytic reversal of Calvin cycle* 
iL0Jl^xllG/r/s,cpg.nMc,s„ PAOAT^Ai-VrpsJ. 


ubabe the pi-'ococlurc of auboradiography as used 


n c, 


by Calvin. 


L 


v\.e\cr;;LJp/r.(^cpsn>p„.s cpnj5pjiLA-And,.prjlAt^P?*P,^^^^ 

Q.lO Which of the following statcraents represents 
t]iO nririciac involved in the technique of 
P dp cr chr oui at ogr aphs’? 

A. A spot is formed Oxi tno X~ray film by 

placing a paper 'chromotog'rari of a substance 

having radioactive element. 

• , ) 

B. .^uous solution of a chemical shows a 

disbinct colour on a paper. 

C. Alcoholic solution oT a chenical shows a 

distinct colour on a paper. 

*D. Different chomicais show differential 

* 

rate of moveuent on a paper along\ath its 
solvent. 1 

SAoaJ-i.A/jAcPi3AAS,P s,. tJiepyiXvS. ap'd, 

C o - pattern s}^ ’ ” ' ^ ■ 

Q,i 1, Whioh'©he of'.the 'following' stOilmen"ts is.'. 

almost universally aceeptabl'd g’6nera3!isation 

regarding 'photosynthosis^, ^ 


' I ' "jw 






;.n3rgy, 


All .v,ii plt'.nt.'5 cons'imr. 1.1'lit 
water .a .j CG. tc nrodu" j and glucose 

ourIr.g ri'jotosyntho oic. 

D. All grcv'in pl'^*nts consiimc A.T, HuBP and CO^ 

■to ‘orcduG-o oluco'jfcj c..ir 0?, during 

** tfj u 

P hot 0. ay n t he c is • 

*C. All groan plants ccnsuno light energy, 
wacor and CC.j to pro-'inoe glucoso and Og 
Olio 3 11 pno 'oos/nthesis. 

D» All green plants consaine light energy, i 
lULp, iratcr and C0,j to nroducc B-uBT, glucose 
imd 0^ ' ir'iTi;: photosynchGe.i s. 

Jnclersw.Par's boriiio, dofinitioras, fuots, concepts, 

prinoiplof-; ,el:c. . 

T.i‘An^l?-t;-.s_C J,.c .iArJUj^j: p.s, cPlcula tQ ^);, 

14 

j .’-S, ^teto th',; m..aniig of COg* 1 

Q'13. Prosono t’- ' var.i oi’.s steps ol 0 ."'•.iii ;„‘Cir, 'uy 

4 

a graphical roprcsontatioia. ilo Acjoi iption is 
roquirod* 

Q-14, Depict th<', two reactions involved iu the 
glyco3..ytic reversal by a flow chart, 

Qj 1.5 VJliich or tie followin," sets of substances 
bolongc to gl3'Golytic reversal? 

' I ■? 

BuIiP, ATP and 

, B* PGA, Afr and Eu^sco 



C. Rubisco, PGAL and ADP 


1 


* d/ PGA,_ and ATI. ’ 

I.dpnjAiXi' s Jj^ijlAUonslii^:. 

Q.16 otato tho criteria on the basis of wnich C0„, 

I <1 

Rubisco end RuBp arj intorrolatod. 
potects - orror. an:-, lAptAXiAs, 

Q»17 Ri^'writ-, the followinti stabeuent correcting the 
error, if any. 

"Six rnolcxalGS of RnBP react v;ith 6 molocoiles 1 
of carbondii oxide to produce 6 molocules of pGA”. 


Q.IO Give four difforonccs bctvev:n 'reduction of PGA 
duriiit, Grl--:. cyclo' and 'oxidation of PGAl 
during ,, lyGol.> 3is. 2 

Organise tUv. follow-±ng substances under the catego¬ 


ry os, 


C " J products of 11;. reaction, and 
Cb.' products O.C Calvin cycle. 

]^Anrn, J'JAdp, AVi > *»dP} Og, pgai. 

Q.riO What does the following equation demonstrate 
with regard to Calvin'cycle of photoOTthesis? 


18 AlP 




6 00,, + 6 — hhz^b * 


12 WAPPK' 


■C, 

■b f 

12 InW 


18 APF 


18 


4 



2.8 

Q*21 Uxpl'ii’i iioi/ I' .fc is r--ci-'c"X •cla^j.! l. .j.ivio;"*inc 

Q 

tli'' kicor s-i-dj-*?* 

. Q.22 Hovr dOvS Cslvin C'^'cl.. 1.: t.w. piU’xf.tcC'.'cioii 

1 

of our onv.U‘otL<-'. 2 n«? 

Q.23 ll'.r.tion the si^nlfic'-i*'.-, :‘f Clvi. c./cl,^ iii bho 
centoxi: of ’::i , onv’ira:'^..eiic'1 poV'/ti-M. 2 

3.0 APmcA'IIOi;: 

WBB- *W i<* AV-i'.r .. B «. . 

Applies o me’ iind„rst'iiCiiu;, i f Zt. vriiovis 

viontont oloueii'cs j n imfr'.r.ilitir si tu'tic>;ii'5. 

Question Aumbors 24 to 22 ar^ bcsjd on follo\/inG 
Gxp or Im -j r. t r.l c’ ■■■. t ^. 

".n an exporiuont, t.arco Si.,..tlJ'r sots of olr'-M colls 
uisrked A, I3 sm; C were fod ’ritli ^“-10.^ fer , lO and 
'^0 second;:! ror'i'-riotiTel:''’. Ou tostin:: tfie co:rno'iridQ 
for rodioactivit:', bhe folicuinc obs rrv'bio.is wore 
V jce'.-'ded! 

PSJ-i'tL Only oi^GA v~s r^dioar; jivn... '.'-u./jr 
compound na;’. radicaebive carb.'-i. 

Only of FG/i and rOAl 'nero roc'j.ooctivo. 


1 



VJ ■p ( 


-i-ii Waroc Cvi-bcns of ji G-A cn.' i'GAl were 
rv^c^ioor-tivo”, Also liuBF, 'iliioose, glucose 
• 1,6 diplv jpli'tf;, and other too^jrncGiates 

w or c r <-'• d.i o sctlvo * 

3.1 Ajia^yA'lsi. 

0,S4, ;hicb of bho car^^-ns of TGA 1:0101168 to GO^ ? i 

C).25 ib^bo tli^ fact wnioli provides an important 

duo abou':. t’lc corapo’Uid that 1 e^cts vrith .CO^^ 

, -1 

to -orocluc!, TGA* 


3*2 thlfo/j”. 

I 

Q .26 a hypothisis to explain the preaenco of 

raclioaofcivo jIuE? in ISijt-G. 

^^27 Ivw 0, fc'. 0 CV of PGA UO’Oonc • 

* o 

radioactive? 

' .23 V/1 y do tile 0^ and Cg of pGA in sob-A remain 

n D n- • r a d i o a c t iv o? 

:,>5 , 

C , 2j V/hat Gcncl.usiO'ns can ho drawn from ohe 
oosarvatioii in sGt~A of this expariment? 

3.C .;-AfUp.fcu 

Q.30 If hero do-the G^ nnd. G^ .of PGA come'from ? 

3.V cT idSPPh ■ ^ -1. 

rj, -,1 Which of tho following shateaents presmijs - 

k . ~ 

’1 fclw most saeeptablo aypotiiaais to .sxplain ho-- 







I o 


do tho rfidioactive carlDons appear in RliB? 

14 

on (sxposLiro of algal colls to CO^ for 

6o s:conds? 

14 

A* oOg reacts with soiiK-, org'-uio compound 

to produce radioactive KuBl. 

E. Glucose 1,6 diphosphate v? oh radioactive’ 

14 

C, reacts with COn to produce radio- 

4* C " 

active .uu3?i 

*C. rC'Al with radioactive regenerates 
rcdioactivc RuBP through a scries of 
rcacuionb'f 

D. PGAl with radioactive 0^ rogenorates 
radioactive Ru.i3P after reacting with i- 

lA 

"00 ;< 

. '' 

hovelop^ a uniouc conimunication/alternativo 

I k^r W « tV ,1 4*1 ) nr^rvttM * If « H <1 H- M a irtirV-« (fM «V 'PviAhhu^Ti 

e:ovGrimon ta-1 or oc ijdure: 

lisM-ili ^41 4- tv W -ti im I ■■ ir n ^ vr 

Q.a2 'develop a report of the experimental findings 




in "bout If'O '.'ords. 


* itin* 4 



.aTjESJiojia, „§i^>ir,LiziG^ JAiLHo cess . oip. re]?eopuctiqn: 


ObjsctiVG and S'p^ciric--tion-wise quoduions are given 
hero to illusbrnt:; the moaning of these objectives and 
specificotici:'" catjgc.riscd. under the cognitive domain. 

The content .t jC chosen for this purpose is "Animal 
jptoprodaction" pro.jcribjd for class jCt/XII. 

1 r 0 XK OV/LS DGE’. 

Knows terms, definitions,facts, avonts, trends, 
suquuncuo, pi'-occduos, concepts, principles, theories,' 
:iun>..r>’i isa-'ic'n, ^tc. 

1 ,1 n;.,p/p.oo,IW'v^c.s. tprjd 

'.'^.1. 3-;mct:riOf: tx.body of a single coiled organism 
di\ ;s Into liore than one now organism by a 
prcccas caiiod 

... judding. 

•i3. fission* 

C, cotiv-H-sis. 

D. sej-nontation. 1 

- >ioncion the term used when a single celled 

body of an organism divides into many daughter 

organism^? ^ 

Q.r* hem: the-term which i.‘J hsed to represent the 

union betwosn tv/o dissimilar gametes.-' ^ 


ri. A 


Kention the term used to r-eprosent ^thb'procbss 


‘ V.T 


bv whi.oh unfertilized eggs devolop into. a^ts. 



^■1 n 


Q.5 Dcfino thi? terra ’fission' in relation ■'•rith 
anT,raal re-oj-'or^’ict iou* Give two exa-mple of 
arijraai having, bhis tppo of roprotiuction* 2 

1 • 2 sy.r eAOlinX; 4 i 3 .fi.^ X-IQICA JPA. .. 

Q.6. Male and feraale organisms of the animal species 
produce cells 'specialised for seriLiai reproduc- 
t;i.o‘.i. 'x'iioje arci c..'llc;d 

A. morula 

B. spa'ces 

C. zj^gobes 

■’^D. gametes ^ 

Q*? i'iaus the product of fusion of sperm and' ouir.i*-j 
1 • 3 lUpAl.lj'i/rAGPrdiiA'^ t.r apAS- AQA ACAJmcAA.* 

Q»8 Which of the following in the•corrocc sequence 
of dufbs to pasgjon sp'-rTijs from the bestes to 
the outside in the male reproductive system 
of mammals 7 

A, Bpididyr-^g^ vasdofereus,'.'rc/i-h..re, 3j"culat- 
ing duct. 

*B. Bpididyrais, visdcfere-hs,ejaculating duct, 
ur eta or a. 

C. vrsdef erehs,ex3ididymis, urethe'rc, 
e jacLila-jing duct. 

D. vasdeferens^ojaculating duct, epididymis 

urthora,. , 1 

;■ ' JJame the four st'a^es sequentially which occur 

duriJig the ptocess’ of spermatogenesis. ' 1 



1.4 


1.5 


4# R 

Q.1’0 Sbate- any four important differences between thb 
process of cogensis sperinatogensis* 2 

Q,ll Describe id about lOO words the process of 

oogonosis in -human female giving the various 
steps aoquontialiy* 4 


pr<niAbA^ .crAt_orJ..a ,Cj\t-3.£i.qrjLp_s, apA 


jAP atpphi, 


Q.12 IsOi.,ar/ious sexual roproducticn involves 

union of two 

flugGllate game bos. 

* 

3, rioi-flagellate g^mebss. 

*C. similar gametes. 

D. dissir^ilar gimetes. 

Q.13 On what basis you divide gametes into 


iso gamy and anisogamj'? 2 

Q,14 Describe in 100 x/ords about the four different 
types of reproduction processes in animals. 

Lo diagrr,". Xc required. _ 4 


Q.15 V/hich of the following steps■Topresents the 
process of-budding in l-^ydrs''>? 

* A, Proliferation ^ud differentiation of 
' some ordinary vegetative cells. 

B. Modification and enlargement-of some 

ordinary vegetabiyp cells., . ' 

C. Proliferation and raeiotio cells division 
of vegetative coll^.., ' ’ Vr_h' 




D. McicJ'j.n ct.ll clivision -nd Differentiation 


of vrec-'-tivj collst 

Q.16 :.ov the process of binary fission t-kes 

p 

plc;‘C'. in ko diasr-is requirod. 

1.6 Con.C.vj;i:cA 

Q*17 Tc produce eva in a htunon fonal.. is the 
function of 

A. toStj. g • 


1.7 


B. kidney. 

, * C. ovary, 

D. ovldnct. 

Q.18 Ik:’raQ the organ which produces sporms in mai.; 
huma'.u 

Q.1& Dcscribtj uov faiiopion tubes functions to 
trsnspoi-'t ovojo. in the uterus. 

^.JsO '■-itato hou th; bud grov;s oxtornuily on tho 


surface! of the body wall in hydra. 


I 





Q.; 3 l Which of the follox/in/i' statements roprosunts 
the ovor all fnnebion of reproduction? 

A. h^pro cl action maint-'ins the survival of tv. 

f 

. . ihdividual* 


", r.gprodaction maintains tho continuity 



thc'V|fpt5Ci(|.S* 

Eoproduotion holps in tho nornX growth 
‘of "tno in.dividuali 




1 



Reproduotiol;! hslps in ,1;he 


4.5 

iioriiial growth of 


the speoj<?s. 


2.0 


2.1 


Q.22 Namo the proc'jss which is associocod with 
continuity of tho species. 



1 


Understands terms, definitions, facts, procedures, 
concepts, principles, etc. 

Translates. (^Iso draws snd laocls/oaloulates) 

Q.23 The cyclic changes in the reproductive track 
of the human female is described as 
1. Menopause cycle. 

3, Menstruation cycle. 

C. Saturation cycle. 

D, Malnutrition cycle. i 


Q.24 


K.i,tuJ,,ta;x-^T,?il4 




Graafian follide 

" , f* 

‘vihat does thio above diagram 'demonst-ra«t^?' % 
Q.25 Draw a^neat labollbd diagrams'showing-' " 
binary fission in Ajrtosba. ; , 


0.26 Draw neat labelled diagram o^, 










4.6 


2.2 .QltG 

Q.27 j.'Jamo the hornoiic v/hicii maintaiastho corpus 

• _ , . .4 ■»' «.■> • 

• luteuiii. 


Q.28 v/hich of tho r-liouing is ar_ ci? sq3c 


hormone? ‘ 

* Ji.# I'estostyrono' 

I 

B# i'h;7roxinc 
0. Aclrcn-iiiiic 
D, Oxytoo inc 


2.3 I Afin.Ujy*.P.s^ Xola ti 0 )isJ4pX 

Q«29 During OogcrivSis, the primary oocyte, undergoes 
Mciosis-I to produce ‘ 1 

Afc tvo secondary oocytes of v.qu'’! si:;b. 

*B. one sccondai'y oocyte and one polar body. 

0. one secondary oocyte and three polar bodies? 
D* tv7o secondary ooqyt95..a):id, t,wo polar bodies*' 

Q.30 Name the hori/.one which is related with 

. »' 

secondary sexual characters in h'.inan males. 1 

_ I 

2*4 Dsj3ap.ts„j;rj.::5E. 





Q*31 Which one of tHo following; 

I' " ^ *■ 

female roproductiYs system? 
-■ A* dtarus 
. l^rotbra 

.Li .. '1' . 

- ' 

G. Failopion tubr 

■ "*'...** 
'Bpididymip- . 

h ‘ .IV ' 


is WOT the part of 




4.7 


\ 


priuioto iaales."_ Find tUc? arror in ;th 0 
■ st'^itcjmcnt and. ■■'•oyrGcb ib^j it. -j 

2-5 ,Qp,isp,?j^.eAi. 

Q.33 Qno common feature in human spcrmt'togcnesia and 
Oot^onoais is that the primary gamet^pyte 
produces 1 

A. diploid secondary gam’cbocytas by Hitosig-I- 

B. haplcid secondary ga;iiGtoc 3 ’-be hy Hitogls-IIv 
*C. haploid SGcqndazty gamotocyte .by Meiosis-I. 

D, 'diploid'secondary gamdtocyte by ileiosis-I. 

• 2,6 ' ' ' 

Q.34! Which of thQ following sells of substances com-'’- 
under sgy hormones? ^ 

I , 

-*A, Testosterane, estrogen^ prcgestp>r©hc 

B* Tcstostorjpne,’ estrogen, tihyppjciQ^ 

c. T 0 stostero,n 0 , progest^ji^hc ,thyiW3?4.hQ 

’ * 

P. Tostostcrane, t^roziftCjpitutrin 

' . . Y 

Q.35 Organls-j the following hormones into male and. 

• - { 'a * "^'*1 '' • 

female sox hormones- 




Ejs't'rogcn, testosto^ne,. progoRtorpipn' ■ .,,1: 

Q.36 What docs the following, di|^^r«i:i.dem'^-nst^^^ ■ 



/ 


4*8 


2.a 




Q*3? HIliQ tc^ts lie ottts.luo tL^ 'Jcdy ''■jcc--UvSq for 
apormatogGiiosis, it roqulrcs 

# 

■’ il. loWGp t(;jiijporatur(S.* 

B. higher tsuperJiture* 

C* Lighlv 

J>* fresh air* 

Q.58’ Faiiurq of tosti 0 to ao^Qond into .?.ctiotni' sec 
produces steWey* _ Bxpl'oij:: why? 

CJ*99 Ji 3 q[;plaih wiiy only one single oYure is 


formed jProra one primary oocyb'.-, o:''’ter the 
oompietion of oogonesis. 

i'o ©Toid' the abortion in hum:\n fqmaiG which 
the lolfL'Owin^' h&rmOii-s&wili bo advised to 
' by 

Hsitra=geh 




4.9 ■ 


3.0 AgJlLI CATION 


Applies kncvlodo'o ''Kd understanclinr, of the various 
cc-ntont elements In unfamiliar situations* 

I'he followinr sots were prepared in au oxporiment. 
Study them carcfally to answer the questigq i'Jos.„41 


t o 5 ^. 

-py ” r.Hpe.— t -- i t* 

I I 

6Q^C i 2Q'-'C o^c 

H- I +1 4- • • I +• 


Sr I +1 ' j + 

HOI i In01; . li 01 

* + + . + 

Milk j iMiik . 1-IiU' ■ Milk 


25°C 


H- I I + t 1 ^ 

Pepsi-i I Pepsjft |Pepsi-l Pepsi Pepsi 
nofioa , InogQipi nogem nogem 


Inogem. j nogem 

i -f ! ’*' 

liOl HOI 


Hilk 


3k 1 Aagto-SAV. ' ■ i 

Q.41. In wnich of those sets of test tub'es digest!oh 
process will bo taking plabo? ' 

. n • A+.B • ■ ' - ' 

B» B+C 

0. B+D . - 

■*^D. BH-B - 1 

Q.4B Which one cf the test tubes vd.ll he acting as 

control experiment in relation;v7ith principle of 
diSG3tion» Uns,,. ICubc ^ ^ ...1 - 

* .. I ' J 1 T t .^^^4 t ■*’ I * 

i Wj J ~ 

3.2 U a to, • ■ ■ ' : , 

0.43 Which one of the following hypothcsos.VestM,;^ 

Gxolains that why fpod wa^ not 

' I » » ' ' ' 






4';b« 


At lov fctiiypcri’tufc froGZGd so it 

cculd ii'''" not over/®is”m8,, 

3. At low uomporatury mill; y''s froazGd so thorpi 
\\raa no :;ction of onaymc.. 

C. At lov; temporatuPG onsyme gof hydrolysed 
and ao no oc Lion^onzymc bahos place. 

* D, At lov^ tenporaturc couversion of pepsinogen 
into -Gopsin doos not take place,so no 1 
enzyme action. 

S.sii.ah 

(5#44 Iho ’.V tost tube was kopt for a time being in 
cold watf^r and it was observed that it also 
shows the; process of digestion. 'Jlhis shows 
that enzyme reaction is dependent on 
*A. to;iip 0 rature of the raudiua 

B. q.uantit 7 of enzyme, 

C. (^uanbity of food. 

D. temperature of the food. . -j 

Q.45 V/hich two test bubes in this experiment can be 
1 ' , 

' used to show tho effect of temperature on 

' (i 

digestion by qhocking the procoss' of digestion? 

(Ans. B & B } -1 

Q,46 v;hy in tost bubo 5A’ digestion is not taking 
place when all tliu tuings required for ‘ 

* * -I ' - , 

digestion, are'present? ' ' 




4 .-1-]_ 


for 

Keclium is not suitable/ciisjrmatit action. 

G. Substrate is not suitable for v.,nzymatio 
action. 

Enzyme is nob suitable f^r ai£,«.s'uion. 1 
Q.47 State the fact why *S’ tost tube is acting as 

control experimental tube? ana not the *B*, 2 

Q.48 Which of the following statohi ;nts is in accord¬ 
ance with tho principles of enzyme action in the 
above experiment? 

A. Lnzymes require proper/temperature and 
medium to ^’/orlc;. 

B. linzymos require proper temperature and'"--'-^ 
substrate to work* 

*C. Enzymes require proper tomporature» medium, 
and substrato to work. 

B. Bizymes require proper temperature^ medium 

and container to work. ^ 

Q.49 What will be the fate of tost tubs ’ D’ if 
tomperature is raised to 25°C and milk is 
changed to -I 

A. Digestion will take nlnce. 

*B. Digestion will not take place* 

C. Storoh will bo destroyed. 

' D» Eol will breakdown into II and % 

Q.50 In test tube temperature i'^ raised to 
and KQl is ejcchanged ■ wji^h-xI gj^lQ^.'' 

iTT« «.%•_» . .> I 



4.12 


follRVin^s-^^ta.tcEiun-ta wi.ll be in 
corresponding to the happe^uing t^.'-ing piaco in 
tost tube ’D’? 

A. Moderate bomperaturo will piViuObo the 
process of digestion aucl acid has no GffGcb^ 

B. Moderate tomneroture will nob iironote tho 
process of digestion but acid uill be 
effective, 

C. Moderate tempernture. ■'•/ill T^remebj the 
process of digestion and acid will also be 
effective.. 

p. Moderate toinper?.tur-,! will not promote tho 
proceSvS of digestion and i'cid h::E no 
effect. 1 






Q.5i V/hich of the following w^periments will be 

alternative or-poriment tr show that digestion 
required 'proper temporature^ hi.-5d,.um -uid 
substratp? . 

*A, 25°0 -^r’-pqjipgcn •<■ pJ.I-6 v Hubten 

B. gd°C! -s- Tri’psihogen ph6 h- i.iiic 

C. 0*^C -1 Trypsia + pl3 v Mutton 
'hfll 6o^C i pH4 + Jrypsip + Millt 



5.1 





5Pj^L COgfiKPXPX.PPmLATION 


Obiloctive and specific^-tion-wise qujstioas 


or V'<irlDV.S 


forms a.-re listed here in order to specify the me'^ning of 
bhesG objectives and specifications categorised under the 
"Cognitive Domain”. The subject matter has boen sampled 
from the "Concept of population and iSpecios". 

1»0 OT/SiSP-PE-. 

Knov/s terras,' diflnitions, facts, procedures) concept:!, 
principles, generalisations, etc* 

1 • 1 aAfl,.dAiiAitlOASj, 

Q.l.Honey bees having several forms of individuals can 
be termed as 
A* honomorphi^ 

B. dimorphi ®. 

C biraorphio 

^D. pol3P-4orphio .| 

Q.g*-^ Mention the term us6d for the occurrence of two form.^^ 
among the organism of same kind* 

Q.3* Define dimorphism* - ■ 

1*2 R§ll=ais/rACQgaX^ 

Q*4. Hame tho raosb conorete and easily observable unit 

Of organisation. " ' '"-u ' . 1 ''' 

Q.5, Mention any two ittiportant reasons why ii|an ha's bh-l^me 
the dominant species in the Siosphse , , ^ 



rl 


1,3 


m'-'. .A4 .Q.iA.uACC„s^ 

Q,6 Tho goquenca of hiorarcui’^a level of ; 

Cl) individusl C2) species and (3) i:)Opulatio)ri 
is oorrectl'/ r j-:irss8nicd b 7 

A. 1 —& 2 —^ 3 


B. 3 


"5 1 


o;i. 


■’ ill', levels of 


*C. 1 ^ 3 2 

P. d —^ 3 '—^ 1 

Q,7 The correct scq-aonct o. 

ora^^nisation in an incro">\sini:, erdo:.'' of 
complexity is 

A, GqIIs^^ Organs A 'Ussnerj 

* B, Cell s. , ^ tissues , , ^ ^^^lyorggns, 

C, Organs tissues vCells 

D. tis sue S.. V organs \cslls 

1 • ^ te§,U^/jp-^ep&ni^.4S,, .Slid 

fi^aA§j,i:4vQ.a:y-pa§i. 

Q.8 Virito the four attrihutoF w; ich,enable us to 
define a species, 

Qf3 Express mathematically the relationship bet’-- 
population density and number of individual '> 

s I 

- case ofaquatia organiawc, 

Q.lO Enunciate the concopt of population and 
- - species; • 



Q.ll Maji has been using material and energy froji 


bho environniGnt, more than any other speed 

‘ * 4“ ^ ff . HiVms ^ *v* ^ ’^1 1I j itavijii mrwin uii'j.‘.M ■ 

ifor what purposes?' Hdntion any four of thoi, 
1 • ? ?Uciilis/rj3co£aiA«3.y, . 

Q,12» In a forest plant and animal species live togotlie;. 
and fulfil their requirements from each obhei’a T' 
represents 

A, continuity of species^ ^ 

* B. interdependence of life* 

C. balance in natura 

B. dominanco of plant populabions» 

2.0 ■ . 

Understands terras, facts, concepts, p±-inciplos, 
generalisation^etc, 

2.1 

3 

Q.13 In an oquatie cistern filled with 5m of iic 

. » >,.i 4 •iMl I Tf .. Irn>>,lr • (M, I , 

75 A23olla plants have boen ccanted* '-I.at ■■ 

be the density pf their population? 

Q.14 Draw a labelled diagram showing the interr.: 
tion between individuals, population's and s 

?.2 ■ -- -v - ■ 

Q,15 Name a commonly occuring tree'showing se;ga 

dimorphism,, . , ■; ’ 

tha 

Q,16 N'-rae^ost imporfc<i-nt bcundrry betweep,,dil'fe'r' 
sp'ecies. 



i 

Q.17 State hoir; population is related to species? ^ 
Q.lS The dolicate ecological balance in nature has 

I 

been disturbod oy man* Mention uay tv/o uuman 
activities related to it. 2 

0.19 Differences i-n sbructcTe and function in indivi¬ 
dual membci-e of tho same snecies depend upon 

I 

certain fcaturdC. kention any four of them. /] 

2.4 .mor± I , 

Q.EO '.'^hich of the following is a correct ststemenD? 

A. Individuals growing in Zona of cvoriap of 
two species are sterile. 

*3. Ihdividucils growing in zone of overlap of 
two specicsj are more vigorous, 

Ci Individuals growing in homo range of a ■ 
spades are more vigorous, 
p. Individuals growing in hwio range of ru 

species arc slow growing. 1 

2»5, Q.op?par.e.Sr„ 

I ^ 

Q.El A polymox'phie species differs from a 
dimorphic species in having 

, , , . At ^ one fOTm of Dndividuuis as against two. 

, ' j 

3t two forms of individual's as ■ against throo. 

0., !Wo forms of'individivais as'against four. 

1, ' Y 

. " . _ _ ^p. I se\(eral .form^ o,;^ individu-la against two* 



5.5 


2*6 

Q.22 lioncjy 6 qgs, writ's belong' bo palynorphj.^o t'^'pe; 

wiiich cm© of the folloving belongs to dimorpM 
typo? 

A* Buttor«flies* 

B. Motlis 
*C. Lion 
B. Icrmitcs 


2.? {.a.tQiLllWtjl 

<5*23 In the oalvin cycle HuEjp is the scccptoi’ of 
Gcrbon diojeide but it is not consumecl. Wiut 
does it mean? "I 

I 

2.8 

Q*24 Inter specific breeding in nature is IJOT 
preventod by 

Cl) reproductive isolation 
(2) geographical isolation 
C3) habits of individuals 
* C4) similarity among inoividuals. , 

j 

Q.2b Explain any two purposes for which conservatli-^'^ 
of onvironinont is to be made. ' 


2 * 9 

Q,« 26 in captivitj, the mailer c' dude a>id the'pintail 
duch breed to produce'fertile offsprings. But 
in nature^ although they live in" the same . 
olaco, Gvon then^ithey. do not'int-erbrbed*. -WhSfc 



0#27« Xf,"tihe. isolCiti^'iii tpr.twGon tlic two 

difrerGiTG spocles is romcvGcl, wii^t v^ould be ii-.y 
outeornG? 

Applies knowledge and understanding of various 

content elements in unfanili'T sito'^tiens. 

AAPi:£.s.§.si- 

Q.2&. Xioiibers of differont porulatio-ns of an onto'-' 
philous specios occu'-.TiTt. in mountain areas 
disceverod not to interbreod wloli those fcuni’ 
in areas haying recently built lirno kilnsli U.'-.- 


does it happen? Explain. 

Q.29 Members of different populati'ns of entomo- 
philous species occuring in mountar^ areas a.vo 
discoverod not to interbreed. Which of thr 
following reasons best uzpiain this? 

A. The -Qopulations arc growing on tv/o diffc'*’ .) 

and distant slopes of movntatns. 

S. Th'iy arc separated by a largo loko. 

0. The pollinator might have clisuppyured frer 
.some areas. 


D. '-The. populations have slightly different 
flowering seasons., 

!i» 


’:Q,'.'30 Hembers of different populat 
■' '^(ialous spociGs pccurrii']^ in 


ions of an entono- 
oun t a in. ar o a s a, ■ 



3.4 


3.5 


3.6 


6.7 


5.7 

ai’t-Ss having recently built lijno kilns, liov 
aro the two r slated? 2 

Q*31. Members of populati.. is of an eiitomo- 

philous spccios occurring in different areas in 

\ 

and around Mainitai discovored not to irter- 
br-.^ed* Mention the possible reasons. 2 

Q.32 Members of different population of an entomo- 

philous species occurring in mountain areas sn,- 
discovered not. to interbreed with bhose found 
in th« areas reoantly built llme-l^ilns. What 
conclusions can be dravm from this situation? 2 


Q.33 Members of differonb population of an ontomo- 
philous species occurring in .mountain areas 
are discovered not tO' interbreed*.with those 
found in the orcos haviJig rec.:n.t built l^me kilns 
whsb would be bhe future tc these nlonbs and 

f 

why? • . ■ ^ 


Q.3^. I’he members of different popul'^ticn of an 
cntomophilous species occurring meunbain 
ar-iias are found not to inte,rbroGd with bhos'e*' 
found in areas having recently built'^'llm^ kilhs*' 
.Idvaluatc • whlc'h .of -the following- .s.ta-toraeiit'Si.'^ 




A. Populations under •r-jicronco -’.ro growing /n 

•• • I 

different •'’nd disbunt slo^us of mountains, 
li. ^onulatdcns under rofcroiic'j arvO scraraterl 
by l?^rgc 1-ake. 

*C, Pollinators mi^jlit brvo digoipperrod from 
tnoso uress. 

D. Popul^.tions under rsforcnco up^vq differ once 
in flovoring S'^asons. 

Sii£g.Q.5,t S. .an, prpco'ARr ei, 

Q.35 Monb-srs of different populfr-tions of an entomc>- 

^ I 

piiilous species occurring in-mountO-i.n areas are 
cUscovered not to interbreed with those found 
in areas having lime l;ilns, Vfhich of the 
following sbep^^ill be appropria-r.o to remove 
this situation? ’ ■ 

A, More water be prcviclcd to c-hewe pl-.ints 
3, F'^'llout ft-om lime kilns bo checked. 

C, Lime kil ;o ' romovod fi-v.:. the m ’’rb-’in 
areas^ 

‘ f 

*p* Lime kilns be closed during flOworing 


season. 
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